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A method of modulating cell survival, differentiafioii and^or synaptic plasticity 
•Field of invention 

5 The present invention relates to a method of modulaiing cell drfferenSafion and/or 
survival by providing compounds comprising fragments from the neunal cell 
adhesion (NCAM) molecule capable of modulating the interacfion between the Ig1, 
Ig2 and/or IgS modules of NCAM, wherein said modules derived from Ivuo tndjviduel 
NCAM molecules. The invention further relates to a method for screening a 

10 candidate compound capable of modulating the interacticm between the Ig1, -Ig2 
and/or IgS modules of NCAM and pmvides an assay for the screening such 
candidate compound, said assay comprising using a crystal of the Ig1-lg2-lg3 
module of NCAM: Accordingly, the invention pnwides a, ciystainne protein 
comprising the Ig1-lg2-lg3 module of NCAM. The invention also discloses 

15 candidate compounds capable of modulating the interaction between the Igl, Ig2 
and/or Ig3 modules of NCAM. 

Baclcsround of imrention 

20 The neural cell adhesion moleculep NCAM. mediates celt-eel adhesion via 
homc^hific (NCAM-NCAM) binding. NCAM plays a key role in neural devefq)ment, 
neuronal differenliaiion and synaptic plastidty, including leamfrig and memory 
consolidation. 

25 Intercellular interactions play a crucial role in a wide range of biplogical pmcesses, 
Including cell migration, survival and differentiation. These phenomena depend upon 
protein recognition at the cell surface mediated by. oell-cell adhesion molecules 
(CAMS). 

30 TTie neural cell adhesion molecule, NCAM, onginally described as a synaptic 
membrane protein (J^rgensen and Bock, 1 974), and later shown to mediate cell-cell 
adhesion was the fir^t mammalian cell adhesion molecule identified. NCAM belongs 
to the immunoglobulin (Ig) superfamily. Alternative splicing of mRNA and post- 
translational modifications generate a large number of NCAM isoforms. The three 
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major NCAM isoforms have identicai extracellujar parts oonsteting of five Ig modules 
and two fibronectin type III modules. 

rjCAM IS known to mediate Ca^Mndependent cell-cell and oell-substratum adhesion 
5 via homophlBc (NCAM binding to NCAM) and hetarophilic (NCAM binding to other 
molecules) interactions (Benezin et ah, 2000). The different modules of NCAM have 
been ^own to perform distinct functions. NCAM bfnds various extracellular matrix 
components suc^ as heparin/hepafan sulfate, chc^droSfin sulfate proteoglycans, and 
different types of collagen. The heparin binding sequence is localized to the ig2 
10 module. NCAM also binds to the neural cell adhesion molecule Li. This interaction 
is believed to take place between the fourth Ig module of NCAM and -an 
oKgomarviosidic moie^ expressed on LI . 

Despite extensive studies^ the precise mechanism of the homophillc binding of 
15 NCAM remains unclear, and the published results are to son^ extent contradictory. 
NCAM homophillc binding was originally reported to depend on an antiparallel 
interactton betvueen Ig3 modules from two opposing NCAM molecules. Cell 
aggregalion experiments performed on mouse L-cefls expressing chicken NCAM 
with deletions of different Ig modules hdicated an involvenrient of the Ig3 module. 
20 ' Later, employing microspheres coated with individual reconrtbinant Ig modules of 
chicken NCAM, binding was demonstrated between the Igl and Ig5 modules, and 
between the Ig2 and I94 modules, whereas rrdcrospheres coated with Ig3 exhibited 
strong self-aggregation (Ranheim et al., 1996). However, a study by Atkins et al. 
(2001) on the solution structure of the Ig3 module of chicken NCAM including 
25 . uftracentrffugation experiments did not support the suggested, dime rlzation of Ig3. 

A binding t>etween recombinant modules of nat Igl and Ig2 was demonstrated t>y 
means of surface plasmon resonance analy^s (Kiselyov et al., 1997). The three- 
dimensional simctures of Individual modules of rat Igl and Ig2, and the chicken Igl 

30 module, have been determined by nuclear magnetic resonance (NMR) 
spectroscopy, n&sutttng in the identification of amino acid residues involved in the 
homophillc binding between the Igl and Ig2 modules (Thomsen et al., 1996; Jensen 
et al-, 1999; Afklns ei aL, 1999). The crystal structure of the lg1-2 fiagment of rat 
NCAM provided detailed infomiation on the cross^'ke Igl -2 dimer, and pointed out 

35 the key residues in Ihis inteiadton, namely F19 and Y6S (Kaspsr et al., 2000). 
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Recentry, it was demonstrated that a point mutation of F19 (F19S) did not affect cell 
aggregation mediated by full length NCAM, even though it abolished dimerization of 
.the lg1-2-3 fragment, which othenwse takes place tn solution (Atkins et af., 2001). 
These results therefore question the suggested Ig3-to-lg3 (Rao et al., 1992; 
Ranheim et a!., 1996) and lgl-to-lg2 (Kiselyov et al., 1997; Kasper et al., 2000) 
modete of NCAM homophiiic binding. 

As can be seen fiom the above, NCAM mocftiles have numerous ways of interacting 
with other NCAM modules and with non-NCAM molecules. The present Invention 
provides a method of moldulating such interacltons by providing compounds 
capable of binding to NCAM modules. 

* Summaiy of invention 

• " * 

.15 According^, the present invention concerns -compounds which are capable' of 
modulafing proDferation, induce dtfTerentotiony and promote regeneration, neuronal 
plasfidty and survival of cells expressing NCAM. 

In one aspect *ie present invention concerns a method of nwdulatng cell 
20 diffeientiation and/or sun/ivaf of the neural c^ll adhesion molecule (NCAM) 
presenting cells comprising 
a) providing a candidate compound capable of 

i) interacb'ng with the Ig1 module of NCAM, and thereby mimicking and/or 
modulating tfie interaction between the IgY and Ig3 modules of NCAM, 
25 wherein said modules are from two Incfivlduaf NCAM molecules, and/or 

fi) .hTteractlng with the IgS module of NCAM, and thereby mrmfcking and/or 
modulating the interaction between the Ig3 and Ig1 modules of NCAM, 
whenein said modules are from two individual NCAM molecules, and/or 
ffi) rnteracfing with the Ig2 module of NCAM, and thereby mimicking the 
30 interaction between fg2 and IgS modules of NCAM. vwherein said modules 

are from two individual NCAM molecules, and/or * 
iv) interacting with the IgS module of NCAM, and thereby mimicking and/or 
moduJaling the interaction between the IgS and Ig2 modules of NCAM, 
inriherein said modules are from two Individual NCAM molecules, and/or 
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v) rnteraclfng with the Ig2 module of NCAM, and thereby inrmlcking and/or 
modulating the interaction between the Ig2 and lg2 modules of NCAM, 
wliterein said modules are from two individual NCAM molecules, 
b) . providing at least one NCAM presenting cell; 
, 5 c) contacting the at.least one NCAM presenting cell with said candidate compound. 

and thereby modulatnig cell differentiation and/or sunrival of the at least one 
NCAM presenting cell. 

in another aspect the present invention is oonoemed wJdh a method for scieening 
10 whether a candidate compound is capable of modulating ceil cfiffeiBnfiation and/or 
survival of NCAM presenting cells by 
i) providing a candidate compound; 

if) ' providing a compound comprising the NCAM lg1-2-3 module, or fragments 
of said module, such as lgi , Ig2, igs^ or lg1-2, or Ig2:3 modules; 
15 iii) detecting interaction between the candidate compound of Q) and the 
compound of (ii). 

In still another aspect the present invention provide an assay for selecting a 
-candidate compound capable of modulating cell dlffeiBnttation and/or survival of 
20 NCAM presenting cells, said candidate conpound as e±iove described, comprising 
the steps of 

r) Incubating in vitro at least one candidate compound and the second 
compound, when^n said second compound is the I9I-2-3 module of NCAM 
in a solution; 

25 H) preparing a crystal of a complex erf the candidate and second compound by 
co-orystall^tion, wherein the crystal effectively diffracts X-rays for the 
determination of the atomic coordinates of said second compound or a 
complex of the second with the fist compound to a resolution at most 5, O, 
preferably at most 4. 0, more preferably at most 3. 0 A« even niora preferably 

30 at most 1.5^; 

iii) detemilning the three-dimensional structure of the crystal of step (ii) 
followed by 

iv) the selection the candidate compound capable of (1) interacting with the lgi 
module and thereby nnodulating Ihe interaction between the Ig3 and lgi 

35 modute In the crystal of the lgi -2-3 module of NCAM , and/or (2) interacting 
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to the Ig3 module and thereby modulating the Interaction between the Igl 
and the Ig3 module in the crystal of the Igl -2-3 module of NOAM, and/or (3) 
interacting with the Ig2 module and thereby modulating the InteracCon 
between tfie Ig3 and Ig2 module In the ciysta! of the Igl -2-3 module of 
5 NCAM and/or (4) interacting with the Ig3 module and thereby modulating the 

interaction between the ig2 and Ig3 module in the crystal of the ig1-2-3 
module. Off NCAM , and/or (5) interacting with the Ig2 module and thereby 
modutaling the interac^n of the Iga and Ig2 module in the crystal of the Igl- 
2-3 module of NCAM; 

ID V) contacting in vitro the candidate compound of step (hr) with a celi expressing 
NCAM followed by 
vi) evaluating the cellular response. 



It is an objective of the present Invention to provide a crystaJiine pmtein comprising 
15 the igl -£-3 module of NCAIM and a method of preparing said crystalGne protein. 

Moreover, in yet another aspect the Invention provides a screening method for 
selecting a compound capat;>ie of modulating cell drfferentiation and/or survhral of 
NCAM presenting cells, comprising ttie steps of 

20 

i) providing a polypeptide comprising the Ig1-2-3 module of NCAM, or parts of 

said module such as Igl , Ig2« Ig3« Igl -2 or lg2-3 modules: 
il) generating a structural model of the lg1-2-3 module of NCAI^, or psLiis of 
said module such as Igl, ig2, |g3, Igl -2 or Ig2-3 modules by conputsr 
25 modelling techniques; 

iii) designing a compound into the stmcture of said generaied model; 

iv) testing a compound of step (ili) in an in vitro or in vivo assay. 

In a further aspect of the Invention ti^e Igl -2-3 module of NCAM may be used for the 
30 manufacture of a kit for screening a candidate compound capable of modulating 
NCAM-dependent cell differentiation andAor sunnval. 

TTie invention al^ discloses a kit for screening a candidate compound capable of 
mockJiating NCAM-dependent cell differentiation and/or survival. 

35 
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Further, the invention discloses a computer generated model of the crystal structure 
of the lg1-2-3 module of NCAM for screening a candidate compound capable of 
modulating NCAM-dependent cell diffeientiation and/or survival. 

5 Moreover, the Invention provides a compound having the amino acid sequence 

WFSPNGEKLSPNQ (SEQ ID NO: 1 ). 

YKCWTAEDGTQSE (SEQ ID NO: 2). 

TLVADADQFPEP (SEQ ID NO; 3), - 

QIRGIKKTD (SEQ ID NO: 4), 
10 DVR (SEQ ID NO: 5), 

RGIKKTD (SEQ ID NO: 6). 

DYFlRGiKKTO (SEQ ID NO: 7). 

KEGED (SEQ ID NO: 8). 

IRGfKKTD (SEQ ID NO: 9). 
15 KEGEDQIRGIKKTp(SEQiDNO:10), 

DKNDE(SEQIDNO:l1). 

TVQARNSrVNAT (SEQ ID NO: 1 2), 

SIHLKVFAK (SEO ID NO: 13). 

LSNNYLQIR (SEQ ID NO: 14), 
20 RFrVLSNNYLQI(SEQiDNO:15), 

KKDVRHVLSNNYLQr (SEQ ID NO: 16). 

QEFKEGEDAVrV (SEQ ID NO: 17), 

KEGEDAVIVCD (SEQ ID NO: 18). or 

fragments or variants thereof. 

25 

In yet a further embodimetit the invention relates to the use of one or more of the 
above compounds for the manufacture a medicament 

Description of Drawings 

30 

Table 1. Ciystallographic data and refinement statistics 

Table 2. The atomic stnjcture coordinates of the Igl -2-3 module crystal. 

35 Figure 1 . Crystal structure of the rat NCAM Igl -2-3 fragment at 2.0 A resolution. 
(A) CD backbone diagram in stereo with every 10^ residue labeled. 
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(B) Ribbon diagram with p-strands shown in blue and labeled accoiding to Ig I set 
nomenclature; The oSiq turns are shown in red. 

Figure 2. Crystal structure of the lgl-2-3 fragment of NOAM rsveals four major 
5 module-module Interactions and two kinds of Jgl-2-3 anays. Space-fiinng models of 
interacting igl-2-3 ds dimers (mediated by Ig1-lg2 binding) are shown. The Ig1-to- 
Ig2, lg1-to-ig3, lg2-to-lg2, and lg2-to-lg3 Interaction sites are indicated by white 
ellipses. The heparin binding sites of the ig2 modules (residues 133-148) are shown 
in yellow. The arrows Indicate the poeition of N-finked glyoosylalion at Asn203 
10 (A8n2Q3 is colored pink). TTie temiini are denoted by N and C. 

(A^B) The Ig1"2 nrtedialed.ds dimers of the lg1-2-^ fragment are shown in cyan and 
gieen and form a *flar zipper via an lg2-to-lg3 mediated trans interaction, reflecting 
an interaction between NCAM molecules on opposing ceilSt 

(C,D) The fgi-2-<3 fragment cIs dimers also form a non-symmetrical "oompactf 
15 zipper via Igl-to-IgS arxJ lg2-to-lg2 trans interactions. Two cis dimers shown in 
orange and gn^n are held together by two lg1-to-lg3 interactions {full elfipses] on 
one side and one lg2-to-Ig2 mteiactlon (stippled etlipsej on the opposite skle of the 
zipper. The views In B and D are perpendicular to A and C» respectively. 



20 Rgure 3. Cbsenup view of the rnteracSon Interfaces in the NOAM Igl -2-3 fragment 

(A) The lg1-4o-lg2 interaction interface. The Igl and Ig2 modules are shown In 
yellow and green and belong to two different lg1-2-3 fragments that form one lg1-2<- 
3 cis dimen 

(B) The Jg2-to-lg3 interaction interface. 
25 (C) The ig2-lo-lg2 interaction interface. 

(D) The lg14o-lg3 interaction interface. In B-D. the ribbon representations of 
modules from two Interacting igl -2-3 fragments belonging to different Igl -2-3 cis 
dimers are shown in green and cyan. Qx^en atoms am stiown in red and nitrogens 
m blue. The hydrogen bonds are shown as red dashed lines. Water molecules are 
30 shown as red spheres. 

Ftgure 4. The effect of frie Ig3 module, the P1-B, P3-DE, P3-Qp P3-B peptides, and 
their derivatives, on neurits ou^nowth from the NCAM-expressing PC12-E2 cells 
grown on top of a confluent monolayer of NCAM-tnansfected fbnoblasts. 
35 (ArF=} Confocal mlcn^gnaphs of NCAM-expressing priieochiomo^oma PC12-E2 oeDs 
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grown on top of a conlluent monolayer of vector-transfecled A,C|E or NCAM-140 
Uansfected B,D,F L929 fibroblasts. NCAM-lvrCAM intemction stimulates neurite 
outgrowth in PC12-E2 cells grown on top of NCAM-expres$ing B versus NCAM- 
negative A fibroblasts. Introductian of the recombinant Ig3 module does not affect 
PC12-E2 cells grown on vector-lransfected fibioblasils C but dearly inhibits neurite 
outgrowth In PC12-es cells grown on NCAM-transfected fibmbiasts D as a result of 
dl^uptlon of NCAM-NCAM interactions, in contrast, Ig3mut2 neither affects PC12-E2 
cells grown on vectbr-transfected fibroblasts E nor inftibite NCAIWHnduoBd neurtte 
outgrowth F. Peptides P1-e, P3-DE, and P3-G have Inhibitory effects oornparable to 
the effect of Ig3wt C,D, whereas effects of the I^mutl, P3-B peptide, and canbol 
peptides are similar to the effect of Ig3mut2 E,F. Scale bar, 20 Dm. 
(G) The effect of the igS module, P1-B, P3-DE. P3-G, PS^ peptides, and their 
derivatives, is shown In percent of control, setting the difference l^tween the average 
neurite length of PC12-E2 ceOs gnDVWi on NCAM-140-transfected and vector- 
15 tiansf ected fibiioblasts to 1 00%. Results aie ghren as mean ± SEM,* P<30.05, ^ P<o.on 
(compared to the mduclion of neurite outgrowth from PC12-E2 oeHa grown on top of 
monolayer cf NC AM-tiansfecXed fibroblasts). 



JO 



Figure 5. Schematic representations of the "compacT, Har, and "double** zipper 
20 adhesion complexes fomied by NCAM. as ofasen/ed in the crysftai structure of the 
NCAM lg1-2-3 fragment The individual Ig modules of lg1-2-3 are shown as 
cylinders (Igl is red, Ig2 is yellow, and Ig3 fe green). The Ig4, IgS, and the two 
membrane proximat Fhlll modules have tsieen modeled as gray cylinders, jg and 
Fnlil modules are nuntiered by Arabic and Roman numerals, respsctrvely. In order 
25 to accommodate all seven extracellular modules of NCAM a bend has been 
introduced after 194 according to election microscqpy studies (Kail and Rutishauser, 
1987; Becker et aL, 1989). The size of the ig1-2-3 fragment and distance between 
opposing cell membranes are indicated. 

W The "compacP zippers are stabilized by lg1-to-lg3 and Ig2-to-lg2 interactions 
30 between lg1-2-3 cis dimers originating from two opposing cell membranes. 

(B) The "flat" zipper is stabiGzed by ig2-to-'Ig3 interactions between, igl -2-3 cis 
dimers originating from two opposing cell membranes. 

(C) The two types of zippers may co-exist as observed in the crystal and will result 
in formation of a double zipper-like acfiiesion corr^plex. 

35 • 
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Detailed description of the Invention 

It is an object of the invention to provide a method for selecting suitable compounds 
to be used for the promotion of cell differentiation of neuial cells and neuronal 
5 plastic%. and stimulation of $un(rivar and regeneration of neuronal cells. 

Molecules with the potential to promote neurits outgrowth as well as stimulate 
survival, regeneration and modulate proliferation of neuronal dells, such as certain 
endogenous trophic factors, adheaon molecules, are prime targets in the search for 

to compounds that fadlrtate for example neuronal regeneiaSon^and other forms of 
neuronal plasticity. To evaluate the potential of the present compounds, the ability to 
Interfere with ceil adhesion, stimulate neurte outgrowth, proliferation and 
regeneration and the surviva) of neuronal cells may be investigated. It is an object of 
the present, invention to piovide compounds capable of binding to one or more 

15 positions on the NCAM molecule, in particular, positions in the NCAM Igl, Ig2 and 
Ig3 modules are favourable for the promotion of neurlte outgrowth. Compounds of 
the invention are therefore cx»nsidered to be good promoters of r^eneration of 
neuronal connections, and thereby of functional recovery after damages, as weD as 
promoters of neuronal function In other oondrtlons where such an effect is required. 

• 20 

in the present context "differentiation" Is related to the processes of matursction of 
ceDs, such as for example extension of neurites from neurons which takes place 
after the last cell division of sard neurons has ended. The compounds of tiie present 
invention may be capable of stopping cell division and Initiate maturation and/br 
25 extension of neuntes 

In the present Invention a compound is considered promising wfien it is capable of 
doubling the neurite outgrowth of cultured cells when compared to control ceflSi 
such as improving neurite outgrowth three-fold, such as four-fold, for example five 
30 fold, such as sbc-fold. 

Further, In Ihe present context tfie wording "Emulate/promoting survivaP is used 
s/nonymousiy with the m>rding "jpv^venting oell deaUi" or 'Vieuro-protection". By 
stimulating^romoting survival it is possSiis to prevent diseases or prevent further 
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degeneration of the nen^us system in individuals suffering from a neuio- 
dsgenerative disorder. 

"SurvTvaT refers to the process, wherein a cell has been tnaumatised and would 
5 under normal drtajmstances, with a high probability die, if not the compound of the 
inv^on was used to prevent sard ceB from degeneratingi and thus promoting or 
Emulating sunfival of sard tiaumaiised cell. 

By the term "Ynodulation* Is meant a change, such as either sBmuFation or Inhibitjon. 

10 

By "modulatfng NCAIVl signalling" is meant a molecule capable of Initiating the 
production and/br acdvation or Inhibition of a cascade of messenger molecules 
leadhg to a ph^ioiogical response of the cell, such as for example an increase in 
neurite length. 

15 The Invention furfiher provfcfes for a compound capable of Interfering with ceO 
adhesion". This refers to the pfX>cess wherein cells are attracted to one another and 
where the present compound is capable of either stimulating or Inhibiting said 
attraction. 

20 The term "ligand" is defined as a compound, which binds and mimics the compound 
of the present invention. The ligand may also inhibit naiurafly occurring interactions, 
such as by binding to parts of NCAM which are not a part of the binding sites, and 
whereh the biteifensnce is merely a stenc Interference. 

25 The compounds according to tlie invention also relates to the prevention of neuronal 
cell death. Peripheiai nerve cells possess to a limited extent a potential to 
regenerate and re-establish functional connections with their taigets after various 
Injuries. However, functional recovery is rarely complete and peripheral nerve ceH 
damage remains a considerable problem. In the central nervous system, the 

30 potential for regeneration is even more limited. Therefore, the identification of 
substarK^s with the ability to prevent neuronal cell death in the peripheral and the 
central nervous system is signtfioemt and of great commercai value. 
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In a further embodiment of the Invention the compounds may comprise other 
chemical entiiies, such as sugar, cholesterol, and fatty acid. Preferably, the chemical 
entity is bound to the N-tennlnal or C-tenninal of the peptide of the compound. 

5 It is an aspect of the present invention that the compounds aie capable of binding to 
the NOAM Ig1 and/or Ig2 and/or Ig3 modules at a homophilic binding site, or at any 
other sites of the module mimicking the effect of the binding at a homophilic binding 
site, or modulating said effieot 

10 Without being bound tiy theory, the present Inventors believe tiiat active ligands to 
the NCAM Ig1 and/or Ig2 and/ Ig3 modules are figands which bind to the IMCAM fgl 
and/or Ig2 and/or lg3 modules and thus trigger a confomiational change of the 
module resulting in a signalling cascade t>eing initiated, wherein said signalling 
results in a physiological change in the cell, such as Influencing pnolifeiHtion of cells 

15 and/or neurite outgrowlfi. Thus, a compound according to the invention may be any 
compound described above which can trigger a conformational change of the NCAM 
lgl and/or the NCAM Ig2 and/or the NCAM Ig3 module resulting in a downstream 
si^alling'cascade. 

20 IIAethod of modulating 

Thus, rt is an object of the present Invention to provide a method of modulating cell 
differentiation and/or sunrival of the neural cell adhesion molecule (NCAM) 
presenting oelle by 
25 a) providing a candidate conipound capable of 

i) interacting with the lgl module of NCAM^ and thereby mimicking and/br 
modulating the Interaction between the Ig1 and Jg3 modules of NCAM, 
wherein said modules are from two indivkiua! NCAM molecules, and/or 
ri) interacting with the Ig3 module of NCAM, and thereby mimicking and/or 
30 modulating the interaction between the Ig3 and lgl modules of NCAM, 

wherein said modules are from two individual NCAM molecules, and/or 
Bl) interacfing with the ig2 module of NCAM, and thereby mimicking the 
Interaction between Ig2 and Ig3 modules of NCAM, wherein said modules 
are from fen^o individual NCAM molecules, anchor 
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vi) interacting with ihe lg3 module of NCAM; and thereby mimicta'ng and/or 
modulaling the Interaction between the Ig3 and lg2 modules of NCAM. 
wherein said modules are from two individual NCAM molecules, and/or 

vii) interacting with the Ig2 module of NCAM, and thereby mimicking and/or 
5 modulating the Interaction between. the Ig2 and Ig2 modules of NCAM, 

wherein said modules are from two Individual NCAM molecules, 

b) provicfing at lea^ one NCAM presenting cell; 

c) contacting the at least one NCAM pn&senting cell with said candidate compound, 
and thereby modulating cell differentiation andtor survival of the at least one 

10 NCAM presenting celL 

In the present context the term ^'mimicking" means that the compound of the 
invention is acting as a ligand binding to the Igl , lg2 or Ig3 module, respectively, 
and is thereby replacing the binding to these modules of another the Ig3, Ig2 or Igl 

15 modules, respectfully, as described above. The present inventors present a model 
for NCAM homophilic bincfing, wherein the Igl and Ig2 modules mediate 
drmeitzation of NCAM molecules situated on the same cell surface (crs Interaction^ 
and wherein tlie Ig3 nfKxlule medrafes inteiactlans tietween NCAM molecules 
expressed on the surface of opposing cells (trans Interaction) throi^h simultaneous 

20 binding to the Igl and Ig2 modules. This anctngement results in the formation of a 
double zipper-like NCAM adhe^n complex. 

Seouenoes from NCAM 

in one embodiment tf>e cell differentiation and/or survive are mediated by NCAM. 

25 

In another embodiment a candidate compound of the inverrtion may be selected 
from the group comprfsfng peptide fragments, or variants of the peptide fragments 
derived f lom the secpjenoe of NCAM. 

30 According to the invention a preferred candidate corripound is selected from the 
group comprising peptide fragments, or variants of said fragments, selected from the 
group comprising amino acid sequences 
Wi=SPNGEKL^PNQ (SEQ ID NO: 1) 
YKCWTAEDGTQSE (SEQ ID NO: 2) 
35 TLVADAlDQFPEP(SEQIDNO:3) 



12 



30/08 2003 13:32 FAX 33320384 
P810 DK01 



H0IBER6 A/S 



•♦ Fl'S 



IglOlS 



QtRGIKKTD (SEQ ID NO: 4) 

DVR (SEQ JD NO: 5) 

RGIKKTD (SEO ID NO: 6) 

DVRRGIKKTD (SEQ ID NO: 7 
S KEGED (SEQ ID NO: B) 

IRGIKKTO (SEQ ID NO: 9) 

KEGEDGIRGIKKTD (SEQ ID NO: 10) 

DKNDE (SEQ ID NO: 11) 

TVQARNSIVNAT (SEQ ID NO: 12) 
10 SIHLKVFAK (SEQ ID NO: T3) 

LSNNYLQIR (SEQ ID NO: 14) 

RHVLSNNYLQI (SEQ ID NO: 15) 

KKDVRFIVLSNNYLQI (SEQ ID NO: 16) 

QEFKEGEDAVIV (SEQ ID NO: 1 7) 
15 KEGEDAVIVCD (SEQ ID NO: IB) * 

GEISVGESKFFL (SEQ ID NO: 1 9) 

KHIFSDOSSELTIRNVDKNDE (SEQ ID NO; 20), 
or combinations theretsf, wherein said amino add sequences are derived from the 
sequence of rat NOAM having the IMCBl accession number NP„113709 (SEQ ID 
20 NO: 40). 

The NCAM of the invention is mammalian NOAM, or variants, or fragments thereof. 
In a preferred embodiment the NCAM may ba human NCAM having the NCBl 
acc^ion number-Pi 3591, or'variants, or fiagments thereof. 

25 

In the present context the "fragment JheieoP is to be understood as befaig any pait 
of the NCAIUI molecule or any part of the present compound capable of Meracb'ng 
with the Igl, Ig2 and/or Ig3 modules of NCAM and through seUd bmding modulate 
proliferation, and/or Induce differentiation, and/or stimuiate regeneration, neuronal 
30 plastict^ and/or survival of cells. 

The •variant fhereoT is to be understood as being any peptide sequence capable of 
interacBng vwth the Igl, |g2 and/br Ig3 modules of NCAM, and vie said binding 
hduoe differentiaiion. modcdate pmlfferation, stimulate legenefation, neuronal 
35 pfastict^ and sunoval of oells. Thus, fragment or variant may be defined as 
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i) FragmentsA/ariants comprising an amino acid sequence capable of being 

recognised by an antibody also capable of recognising the predetermined 

MCAM amino acid sequence, and/or 
i9 Fragments/variants comprising an amino acid sequence capable of binding 
5 ID a receptor moiety also capable of binding the predetemrined NCAIM amino 

acid sequence, and/or 
iB) FragmentsAflariants having at least a substantially similar binding affini^ fo at 

least one of ttie rgl , lg2 or igs modutes as said predetermined IMQAIM amino 

add sequence. 

In the present context the term ^unctfonal equivalenf means a variant as defined 
above. 

The binding afflnity of the compound accoiding to flie invention preferably tas a 
15 binding affinity (Kd value) to the NCAM moc^les in the^iange of 10*^ to 10"^° M. such 
as preferably in the range of 10'^ to 10"* M. According to the present invention the 
binding affinity is determined by one of the following assays of surface plasmon 
resonance analysis or nuclear magnetic resonance spectroscopy.' 
In one embodiment variants may be understOcxi as exhibiting amino add sequences 
20 gradually dfffering from the preferred predetermined sequence, as the number and 
scope of insertions, deletions and substitutions incfuding conservative substitutions 
increase.- This drffeienoe is measured as a reduction in homology between the 
predetermined sequence and the variant 

2s The pe|>fides may be modffied, for example by sut>strtution 6f one or more of the 
amino acid resicbjes. Both L-amino acids and D-amino acids may be used. Other 
modification may comprise derivatives such as esters, sugars, etc. Examples are 
methyl and acet/l esters. Polymerisation such as repetitive sequences or 
attachment to various carriers are well-known in the art e.g. lysine baclcbones, such 

30 as lysine dendrimers canying 4 peptides. 8 peptides, 16 peptides, or 32 peptides. 
Other, cameis may be pn:>tein moieties, such as bo\dne serum albumin (BSA), or 
lipophilic dendrimers, or mlcefle-lllce carriers formed by lipophilic derivatives, or 
starburst (star-lllce) cariwn chain polymer conjugates, oriigand presenting asserrd>iy 
(LPA) based on derivatives of diethylaminomsthane. 

35 
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Vanants of the fragments according to the invention may comprise, within the same 
variant, or fragments theneof or among different variants, or fragments thereof, at 
least one substitution, such as a pJurality of substitutions introduced independently 
of one another. Variants of the complex, or fragments thereof may thus comprise 
5 . conservative substitutions independently of one another, wherein at least one 
glycine (Gly) of said vafent, or fragments thereof is substituted witti an amino acid 
selected from the group of anrAio'^ acids consisting of Ala^ Val, Leu, and He, and 
independently thereof, variartts. or fragments thereof, wherein at least one alanaie 
(Ala) of said variants, or fragments thereof Is aiJastituted with an amino acid selected 
10 from the group of amino acids consisting of G^, Val, Ljbu. and He. and Independently 
thereof, variants, or fragments thereof, wherein at least one valine (Val) of raid 
variant, or f ragmerits thereof is substituted with an amino acid selected from the 
group of amino acids consisting of Gly, Ala, Leu, and lie, and Independently thereof, 
variants, or fragments thereof, wherein at least one leucine (Leu) of sard variant, or 
15 fragmerits tliereof^ is substituted with an anwno acid selected from the group of 
amino acids consisting of Gly, Ala, Val, and lie, and independently thereof, variants, 
or fragments thereof, wherein at least one isoleucine (lie) of said variants, or 
fragments thereof is substituted with an amino acid selected from the group of 
amino acids consisting of Gly, Ala, Val and Leu, and independently thereof, variants, 
20 or fragments thereof wherein at least one aspartic acids (Asp) of said variant, or 
fragments thereof Is substituted with an amino add selected from the group of 
amino adds consisting of Qlu, Asn, and Gin, and Independently thereof, variants, or 
fragments thereof,, wherein at least one aspargine (Asn) of said variants, ' or 
fragments thereof rs substituted with an amino acid selected from the group of 
25 amino adds consisting of As;^ GIu, and Gbi, and independently thereof, variants, or 
fr^ments thereof, wheiein at least one glutamine (Gin) of said variants, or 
fragments thereof is substituted with an amino add selected from Vne group of 
amino acids consisting of Asp, GIu, and A^, and wherein at feast one 
phenylalanine (Phe) of said variants, or fragments thereof is substituted with an 
'30 amino acid selected irom the group of amino adds consisting of Tyr, Trp, His, Pro, 
and preferably selected from the group of amino adds consisting of Tyr and Tip, 
and independently thereof, variants, or fragments thereof, wherein at least one 
tyrosine (Tyr) of said variants, or fragments thereof is substituted wrth an amino acid 
selected from ttie group of amino adds consisting of Phe, Tip, His, Pro, preferably 
35 an amino add selected from the group of amino adds consisting of Phe and Trp, 
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and independently thereof, variants, or fragments thereof, wherein at least .one 
arginine (Arg) of said fragment is substituted with an amino add selected from the 
group of amino acids consisting of Lys and His. and independently tliereof, variants, 
or fragments thereof, wherein at least one lysine (Lys) of said variants, or fiagments 

5 thereof is substituted w'rth an amino acid selected from the group of amino acids 
consisting of Arg and His, and independently thereof, variants, or fragments thereof, 
and independently thereof, variants, or fragments thereof, and wherein at least one 
proline (Pro) of said variants, or fragments thereof Is substituted with an arruno acid 
selected from the group of amino acids oonsisting ol Phe, T/r* Trp, and Hts, and 

30 independently thereof, variants, csr fragments tfiereof, wherein at lea^ one cysteine 
(Cys) of said variants, or fragments thereof Is substituted with an arrtno acid 
selected from the group of amino acids consisting of Asp, Glu, Lys, Arg. His, Asn. 
Gin, Ser, Thr, and Tyn 

15 Thus, judging from the above outline that the same equivalent or fragment thereof 
may comprise moie than one conservative annino aotd substitution from more than 
one group of conservative amino adds as defined herein above. 

Substitutions . 

20 Conservative substitutions may be introduced in any position of a preferred 
prodetemnined peptide of the invention or fragment thereof- It may however also be 
desirable to introduce non-conservative substitutions, particularly, but not limited to. 
a non-conservative substitution in any one or more positions. 

I 25 A rK>n-conservatlve subsUtution leading to the formation of a functionally equivalent 

fragment of the peptide of the .invention would for example differ substantiaily in 
polarity, for example a residue with a non-polar side chain (Ala, Leu, Pro, Trp, Val, 
He, 1^, Phe or l^t) substituted for a re^'due with a polar side chain such as Gly, 
Ser, Thr, Cys, Tyr, Asn, or Gin or a charged amino add such as Asp, Glu, Arg, or- 
30 Lys, or substituting a charged or a polar residue for a non-polar one; and/or ii) differ 
substantially in Its effect on peptide backbone orientation such as substitution of or 
for Pro or Gly by another residue; and/or iii) differ substantially in electric charge, for 
example sul>stitut'ion of a negatively charged residue "such as Glu or Asp for a 
positively charged residue such as Lys. His or Arg (and vice versa); and/or iv) differ 
.35 substantiaily in steric bulk, for e»cample substitution of a bull^r residue such as His, 
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Tip, Phe or Tyr for one havmg a minor side cham, e.g, Ala, BIy or Ser (and wee 
versa). 

Substitution of amino acids may in one embodiment be made based upon their 
5 hydrophobiaty and hydrophflicity values and the reiative similarity oJ the amino acid 
side-chain substituents, including charge, size, and the like. Exemplary amino acid 
substftutfons which take various of the foregoing characteristics into consideraficvi 
are well known to those of skOI in the art and inc^e: aiginine and lysine; giutamate 
and aspartate; serine and threonine; glutamlne and asparagine; and valine* leucine 
10 and teoleucine. 

Add'itfan/delBtfan 

The addition or deletion of an amino add may be an addition .or deletion of from 2 to 
preferably 10 amino acids, such as from 2 to S amino acids, for example from 2 to 6 
15 amino acids, such as from 2 to 4 amino adds. However, additions of more than 10 
amino acids^ such as additions from 2 to 10 amino adds^ ace also comprised within 
the present invention. In ^e multimerSc forms addific^s/deletions may be made 
IndivlduaDy in each monomer of the multimer. 
Non-peptides 

20 The invention also concerns norv-i^ptlde varfeuits of the compoiinds disclosed 
herein. In particular. j?uch variants should be understood to be compounds which 
bind to or in other ways Interact wiih the Ig1, Ig2 or the lg3 modules of NCAM and 
thereby stimulate Igl . Ig2 or lg3 signalling and/or modulaie proliferation and^or 
induce differentiation and/or stimulate regeneration, neuronal plastidty and/or 

25 sunrlvaf of ceils presenting an NCAM receptor. 

Functionai eauivatent 

It will thus be understood that the invention concerns a confound comprising at 
least one .fragment capable of binding at least one receptor, or a variant thereof 
30 * including any variants and functional equh/aients of such at least one fragment. 

A functional equivalent obtained by substitution may well exhibit some form or 
degree of native NCAM activity, and yet be less homologous, if residues containing 
functionally similar amino add side diains Eire substituted. Functionally similar in the 
35 present respect refers to dominant characteristics of the side chains such as 
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hydrophobic, basicf. neutral or addle, or the presence or absence of steric bulk. 
AccoKfingly, in one embodimeni of the Invention, the degree of identity between i) a 
' given functional equivalent capable of effect and il) a preferred pmdetemiined 
fragment. Is not a principal measure of the fragment as a, variant or functional 
5 equivalent of a prefened predetermined peptide fragment according to the present 
invention* 

Fragments sharing at least some homology with a pieterred predetenmined fragment 
of at least 3 amino adds, more preferably at least 5 areuno adds, are to be 

10 considered as falFihg within the scope of the present invention when they are at least 
sSjoxA 25 percent homologous with the pfefenred predetermined NCAM peptide, or 
fragment thereof, such as at least about 30 percent homologous, for example at 
least about 40 perwnt homologous, such as at least about 60 percent homologous, 
for example at least about 55 percent homologous, such as at least about 60 

15 percent homologous, for example at teast about 65 percent homologous, sudi as at 
least about TO percent homologous, such as at least about 75 percent homologous, 
for example at least about 80 percent homologous, sudi as at least about 85 
percent homologous. 

Sequence identity can be measured using sequence analysts software (for example, 
20 the Sequence Analysis Software Package of tlie Genetics Computer Group, 
University of Wisconsin Biotechnology Centre, 1710 University Avenue. Madison, 
Wl 53705), with ttie default parametens as specified therein. 

Where nothing is specified it is to be understood that the C-terminal amino acid of a 
25 polypeptide of the invention exists as the free carboxylic acid, this may also be 

• specified as However, the C-temninal airtfno acid of a compound of the 
invention may be the amidated derivative, which is indicated as "-NH/- Where 
nothing else is stated the N-terminal amino add of a polypeptide comprise a free 
amlno-group, this may also be specified as 

30 

• Where nothing else is specified amino acid can be selected from any amino acid, 
whether naturally occurring or not, such as alpha amino adds, beta amino adds, 
and/or gamma amino adds. Accordingly^ the group comprises but are not limfted to: 
Ala. Val, Leu, He, Pto, Phe. Tip. Met. Gly, Ser, Thr, Cys, Tyr. Asn, Gin, /^p, Qlu, 

35 . Lys, Arg.His Aib, Nal, Sar. Om. Lysine analogues DAP and DAPA, 4Hyp 
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- Method for screening 

According to the present invention, compounds may be identified by a method for 
5 screening whether said compounds are capable of modulating cell differentiation 
and/or survival of NCAM presenting cells by 
i) providing a candidate compound; 
. i!) providing a compound oorru>rising the NCAWI lg1-2-3 module, or fragments 
of said module, such as Igl, Ig2. Ig3, or Ig1'2, or lg2-3 modules; 
10 ni) deteoHng Interac^on between the candidate compound of (j) and the 
compound of (fi). 

fn a preferred embodiment of the invention the compound of (A) is represented by 
the Igl -2-3 module of NCAM comprising a consecutive sequence of at least 289 
15 amino acids from the sequence of NCAM. In more preferred embodiment the 
sequence comprises aa 1 to 289 oF NCAM, wherein NCAM is lat NCAM having the 
NCBI accession number NP_113709 identtfied as SEQ ID NO: 40 of the present 
application. 

20 By the "lg1-2-3 module of NCAMT in the present contend fe meant a contiguous 
amino acid sequence as described above consisting of the sequences of Igl, Ig2, 
and fg3, and linker sequences connecting said modules in the following oiden N- 
teTminus<Jg1 -Ilnl<er-lg2-finker-lg3 >C-termlnus. 

25 By the term "candidate compound" in the present context fe meant a compound 
which is identiTied by the above method and selected by a screening as^y or 
screening methods descn*bed below. 

According to the present invention, the candidate compound may be any molecule 
30 capable of modulating neuronal differentiation and/or survival as described above. 
Such a compound may, for example, be selected from the group comprising 
combinatorial libraries of peptides, lipids, carbohydrates or other organic nrK>lecules, 
or co-polymers of amino acids with other organic compounds. In a preferred 
embodiment, the candidate compound of the irwention is a peptide. 

35 
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The puq>ose of the above scnsening method is for identKicatton and selection of 
interesting compounds (candidate compound) capable of interacting with the lg1-2-3 
module of tsTCAM, or fragments tiiereof, (second compound) and thereby modutafing 
NCAM-dependent cell differentiation and/or sun/ival. 

5 

Solution 

' In one embodlmeitt of the invention the seoond compound is a solution. In a 
pmfenred embodiment the sofutbn of the second compound is an aquatic solution. 
In a mors preferred embodiment the solution of the second compound is phosphate 
10 buffeted saline (PBS) solution or a TRIS-HQ buffer, pH 7 A 

Cnrstat 

Yet in a further ennbodiment the second compound of the invention comprises a 
ciyetainne protein compri^ng the lgl-2-3 module of NCAM, 
15 . . . 

.Crystil 

A crystal of the ig1-2-3 module of NCA!^ having tfie amino acid sequence 
conespondir\g to amtno ac»d residues 1-289 of rat NCAM (NCB1 accession numt^er 
20 NP_1 13709; SEQ ID NO: 40) should according to the present Invention be 
preferably used for the purpose of the above screening method. Detennining the 
structure of $aid crystal should be done using X-ray diffraction. 

In a preferred embodiment the crystal is a crystal of a polypeptide comprising the 
25 lg1"2-3 module of NCAM romprising a homophilic binding site of NCAM. The crystal 
may conprrse more than one polypeptide^ for example two po^pepttdes. k\ a 
preferred embodiment the crystal conr^rlses the Igl, lg2 and Ig3 modules of NCAM 
co-jointed in one fragment by interconnecting amino acid sequences, said one 
fragment termed herein 'the Igl -2-3 f ragmenT. 

30 

Hence, it is preferred that the crystal dif(ract8 X-rays for determination of atomic co- 
ordinates to a resolution of at feast 4 A, preferably at least 3 A, more preferably at 
' least 2.8 At even more preferably at least 2.5 A, most preferably at least 2.0 A. 
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In a very pmferred embodiment of the invention the crystal comprises atoms 
arranged In a spatial relationship represented by the structure co-ordmatBs of table 
2, or by co-ordinates having a rooft mean square deviation there from of not more 
than 2.5 A, preferably not more than 225 A, nrior^ preferably not more than 2.0 A, 

5 even more preferably not more than 1-75 A, yet more preferably not more than 1.5 
A. for example not more than 1.25 A, such as not more than 1,0 A. Preferably, the 
co-ordinates has a root mean square deviation there from, of not more than 2.5 A, 
preferably not more than 2.25 A, more preferably not more thar* 2,0 A, even more 
preferably not more than "1,75 A, yet more preferably not more than 1.5 A, for 

10 example not more than 1 .25 A, such as not more than 1 .0 A. 

Preferably, the crystal comprises or more preferably consists of the structure as 
deposited to the PDB wnh id 1QZ1. 

15 The aystal may comprise rnpre than one polypeptide of the lgl72-3 fragment NCAW 
per asymmetric unit. In a preferred embodiment of the Invention the crystal 
oompiises polypeptides of the one Igl -2-3 module of NCAM per asymmetrio unit 

It is preferred that the crystal has unit cell dimensions of in the range of 
20 a=50 to 52, preferably 50.5 to 51 .0, more preferably around 51 -5 

b=1 07.5 to 1 09.5, preferably 1 08 to 109, more preferably around 1 08.5 
c=l46 to 151, preferably 145 to 150. more preferably arDund,149-0 
0=85.5 to 95.5, preferably 88 to 92, more preferably around 90 
P=a5.5 to 95-5, preferably 88 to 92, more preferably around 90 
25 7ss85.5 to 95.5, preferably 88 to 92, nxDre preferably around SO. 

Most preferably the crystal has the following characteristics: 

Spacegroup: I2i2i2i vwth 1 rnolecule per asymmetite unit; 
30 unit cell dimensions of a=61^ b=108.5 c:^149.0 A alpha=:90'' beta^SO" gamma=90*. 

PreoarinQ crystals 

After several unsuccessfful attempts, suitable conditions for preparing crystals of a 
polypeptide corresponding to ttie Ig 1-2-3 module of NCAM were identified. 
35 ■ - 
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It is therefore also an aspect of the present invention to provide a crystal comprising 
a polypeptide composing at least 289 consecutive ammo add residues 
corresponding to amino acid residues 1-289 of rat NCAM (NCBl accession number 
NP_1 13709) (SEQ ID NO: 40), sad consecutive amino adds ckmesporel to tiia Igl- 

5 2-3 fragment of rat t^AM using a method Of preparing a aystel. wherein saJd 
method comprises the steps of 
0 providirtg said polypeptide; 

») growing crystals under conditions witierein said polypepUdB is incubated in a . 
buffer oompiising in the range of 14 to 17% polyethylene glycol 4000 
10 (PEG4k). in the range of 0.150 M to 0.5 ly^U sulfate salt wherein said buffer 

has a pH in the range of 4.& - 5.8; 
^ 10) theietjy preparing said crystals 

m one embodiment of the Inventton, co-crystals of said polypeptide and a compound 
15 capable of interacting with said polypeptide are praparad. Said compound may have 
been Identified by any of the methods outlined herein below. Hence, the compound 
may m one aspect of the invention be a modulator, such as a modulator of NCAM- 
homophlBc IntBraction mediated by the Ig i -2-3 module of NCAtWI. 

20 The co-crystals are useful for designing optimised compounds, vwth enhanced 
binding properties. In particular, the co-crystals may be useful for designing better . 
inhtbrtoia of homopWIic interaction mediated by the Ig 1-2-3 modulo of NCAM. or 
stabilisers of ssud interaction. 

25 The buffer preferably comprises m the range of 5 to 25% polyethylene glycol, more 
^ pr^erably In the range of 10 to 20%. even more preferably in the range of 12 to 

18%, yet mora preferably in ihe range of 14 to 16 %. most preferably around 15% 
polyethylene glycol. Polyethylene glycol (PEG) may be any suitable PEG for 
example a PEG selected from the group consisting of PEG 4000. PEG 6000 and 

30 PEG 8000. preferably polyethylene glycol is PEG 4000. 

The buffer preferably con^rtses in the range of 0.15 M to aS M salt, more 
preferably in Ihe range of 0.2 to 0.5 M. even more prefeiBbiy in the range of 0.3 to 

D.-5 M. yet more preferably in the range of 0.4 to 0.5 M. most prsferaWy around 0.45 
35 M sail. The salt may be any useful sail. prelterat?ly the salt Is U sulfate (U3SO4) 
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The buffer preferably has a pH in the range of 4.0 to 8,5, mors preferably in the 
range of 4.5 to 7.5, even more preferably in the range of 5.0 to 6.5, yet more 
preferably in the range of 5.0 to 52.. The butler may be any useful buffer, preferabty 
5 the Na-aoetate buffer, . 

Incubafon should be performed at a suitable temperature, preferably at a 
tefnperaturo in ihe range of 5 to 25**C, more preferably In the range of 10 to 25*^, 
even more praferabty in the range of 15 to 25°C, even more pnsferably in the range 
10 of 17 to 21 yet more pr^erably around 1 8*^0. 

The crystals may be grown by any suitable method, for example by the hanging 
drop method. 

15 Detemiination of structure 

The structure of crystals may be detennined by any method known to the person 
skilled In the art, for example u^ri^ X-nay diffraction. Once a structure has been 
Identified, said structure may be lefined using suitable software. 

20 

In one embodiment of the invention a molecular replacement technique may be 
■used- Such techniques involves that the structure Is determined by obtaining x-ray 
dtff raction data for crystals of the polypeptide or complex for which one wishes to 
determine the three dimensional structure. Then, one detemifnes the three- 

25 dimensional structure of that polypeptide or complex by analysing ihe x-ray 
diffraction data using molecular replacement techniques with reference lo known 
structural co-ordinates of a structurally similar protein, in the case of po^rpepttde 
comprising the lg1-2 modules of NCAM, structural co-ordinates of said modules msy 
be used. As descnlDed In U.S. Pat No. 5,353,236, for instance, molecular 

30 replacement uses a molecule having a known structure as a starting point to model 
the structure of an unknown crystalline sample. This technique Is based on the 
principle ihat two molecules, which fiave similar structures, orientations and 
portions in the unit cell, dfffiact simflarly. Molecular replacement invoh^es 
positioning the known strucbire in the unit cell in the same location and orientafk^n 

3S as Ihe unknown stnicture. Once positbned. ihe atoms of the knovim structure in the 
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unit cell are used to cafculate the structure factors that wouW result from a 
hypathetkal diffraction experiment This InvoJves rotating the known stoidure in the 
six dimensions (three angular and three spatial dimensions) until alignment of the 
known structure with the experimental data .is achieved. This approximate stnjcture 

5 can be fine-tuned to yield a more accurate and often higher resotution stmcture 
using various lefinement techniquee. For Insianoe, the resultant model for the 
stcuctui9 defined by the experimental data may be subjected to rigid body 
refinement in which the model is subjected to Omited additional rotation in the six 
dimensiona yleWlng positioning shihs of under about 5%. The refined model may 

10 then be furttier refined using other Known refinement methods. 

^ Another method for determining the three-dimensional structure of a polypeptide 

coffesponding to the Ig 1-2-3 module of NCAM, or a complex of said polypeptidB 
with an Interacting compound. Is homology modelling techniques. Homology 

13 . modelling involves constructing a model of an untaioiwns^^ 

oidinalBS of one or more related proteins, protein domains andfor sufadomalns. 
Homology modelling may be conducted by fitting comnrwn or homologous portions 
of the protein or peptide whose three dimensional structure is to be solved to the 
three dimensional stmcture of homologous stmctural elements. Homology modelling 

20 can Include rebuilding part or all of a three dimensional stwcture with replacement of 
amino adds (or other components) by those of the related sttuctuie to be solved. 

An example of structure determination is outlined in example 2. 

^ 25 stmdural coordinates of a ciystainne polypeptide of this Invention may be stored Ih 

^ a machire-readabte form on a macdilne-rBadstol© storage medium, e.g. a computer 

hanl drive, dteketle, OAT tape, CD-ROM etc., for display as a three-dimensional 
shape or for other uses invoh^ing computer-assisted manipulaiion of. or computation 
based on. Ihe staictural cooitiinates or the three-dimensional stmctuiBS they define. 
30 For example, data defining the three dimensional structure of a polypeptide 
corresponding to the Ig 1-2-3 module of NCAM. may be stored, in a machine- 
readable storage medium, and may be displayed as a graphical threeKfimenslonal 
lepresentalion. of the protein stoiciure. typically using a computer capaWa of reading 

the data from said storage medium and programmed writh instructions for creaHng 
33 the lepresentatlon from such data. TTiis invention thus encompasses a machine. 
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such as a computer, having a memory that contains data representing the simctural 
coordinates of a crystalline composition of this invention, e.g. the coordinates set 
fortti in table 2, together witti addittonal optional data and instrucBons for 
maniputatioS sudtx data. Such date may be used for a variety of purposes, such as 
5 the elucWation of other related structures and dmg discovery. 

A firat set of such macdibie readable data may be combined w»i a second sat of 
machlne-ieadabte data using a marine programmed with instnicaons for using the 
fir^ ctata set and the second data set to determine at least a portion of the 
10 coordinates oonesponding to the second set of macWne-readabte data. For 
instance, the first set of data may comprise a Fourier transform of at least a portion 
I of the coordinates for the complex set forth in table 2, while the second data set may 

comprise X-ray diffraction data of a molecule or molecular compile 

15 Wtoia^>edfkany,oneolfheoyectsof thi8ihvenrtionl8tOprovMe1hrBe<ilmenslonrf 
structurat tftfonnatiQrt dt co-complexes comprising tte homophllte bincfing site of the 
Ig 1-2-3 module of HCAM. To that end. we prcnride for the use of the stniclural oo- 
ordinatss of a ciystalllne cemipt^on of this invention, or porfions thereof, to solve, 
e.g. by molecular replacement or by homology modelling terfinques, the three 

20 dimensional structure of a ciyslaUine form of another similar ceU adhesion molecule 
. (CAM), for example another CAM comprising the ig modules capable of. homophUic 
intemd&an or a polypepiide:interac4ing compound comply 

For example, one mav use cnoiecutar lepiacement to e^iott a set of coordinates 
25 such as set forth in table 2 to determine the structure of a orystalHne co-complex of a 
I polypeptide corresponding to the Ig 1^-3 module of NCAIW comprising a homophBic 

binding site and an interacting corripound. 



30 Uses of the structures 

A 3D lepiesentalion of the polypeptides described In the present mvenflon may be 
useful for several purposes, for eacample for dBtemrUning tfie strwrture of simfer 
proteins or polypeptides (see also herebi above) or for designing compounds 
35 csfiable of Interacting with said polypeptides. 
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. • For exampfe, the thnee dimensional structure defined by the machine readable data 
for Ihe polypeptide of the Ig 1-2-3 module of NCAM may be computatJonally 
BvaJuated for fts ability to assodato vnth various chemical entities or test 
5 compounds. The term "chemical entity", as used herein, refers to chemical 
compounds, complexes of at least two chemical cornpounds, and fragments of such 
compounds or conplexes. 

For instance, a first set of machine-readabJe data defining the 3-D structure of 
polypeptide corresponding to the Ig 1-2-0 module of NCAM or compteK fhensof, is 
combined with a second set of machine-readable data defining the structure of a 
ohemicai enti^ or test compound of Interest using a machine programmed witfi 
Instoictions for evaluating the abili^ of the chemical entity or compound to associate 
wrth the Ig 1-2-3 module of NCAM or complex theieof and/or the location and/or 
orien[tafion of such association. Such, methods provide insight into the location, 
ortentatton and energies of association of pnotein surfaces with such ohemtca] 
entities. 

The three dimensbnai structure defined by the data may be displayed in a graphical 
25 format permitting visual inspection of the stnjcture, as well as visual inspection of • 
the association of the polypeptide component(s) with ari rnterac^g compounid. 
Atemativeiy, more quantitative or oomputafional methods may be used. For 
example, one method of this invention for evaluating the ability of a chemical entity, 
to associate with any of tf)e molecules or molecular complexes set forth herein 
25 . comprises the steps of: (a) employing computational means to perform a fitting 
operation between the chemical entity and a binding site or other surface feature of 
the molecule or molecular complex; and (b) an^sing the results of said frtting 
operation to quantify the association between the chemical entity and the binding 
site. 

30 

This invention further provides for the use of the structural ooorcfinates of a 
ciystalline composition of this Invention, or portions thereof, to identify reactive 
amino adds, such as cysteine residues, within the three-dimensional structure, 
pr^rably within or adjacent to a binding site; to generate and visualise a molecular 
35 surtece. Such as a water-accessibie surface or a suifaoe comprising tfie space-filling 
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van derWaals surface of all atoms; to calculate and visualise the size and shape of 
surface features of the protein or complex, e.g., substrate binding sites: to locate 
potential H-bond donois and acceptois within the three-dimensional stmcture. 
preferably within or adjacent to a ligand binding she; to calculate regions of 
hydiophobicity and hydrophffidiy whhin the three-dimensional structure, preferably 
within or adjacent to a Bgand bincfing site: and to calculaie and visualize regions on 
or adjacent to the pratain surface of favourable interaction energies with respect to 
selected functional groups of Interest (e.g. amino, hydiojcyl. cartjoxyl. methylene, 
alkyl. alkenyl. aiomatie carbon, aromatic rings, heteioaromatic rings, etc.). One may 
use the tbregolng ^proaches for characterising the polypeptide corresponding to 
the Ig 1-2-3 module of NCAM and its interactions with moteties of potential 
interacting compounds to design or select compounds capable of specific covatent . 
attachmem to inactive amino adds (e.g., cysteine) and to design or select 
compounds of complementary characteristiics (e.g., size, shape, charge. 
hydiophobiclty/hydrophiliDity. ability to participate In hydrogen bonding, etc) to 
surface features of the pioteln. a set ot which may be preselected. Using the 
structural cooirilnates. one may also piBdloi or caiculats the orientation, binding 
OTHstant or lelaHve affinity of a given ligand to the protein In the complexed stete, 
and use that infbmiallon to design or select compounds of improved affinity. 



In such cases, the stmctural coordinates of the polypeptide of the Ig 1-2-3 module of 
NCAM, or portion or complex thereot, suc9 eritered in machine readable fomi Into a 
machine programmed with instructions for partying out the desired operation and 
containing any necessary additional data. e.g. data defining stoidural and/or 
25 functional characterfsties of a potential Inteiactlng compound or moiety fliereof. 
* definir^ molecular characteristics of the various amino adds, etc 

One method of this invention provides for setecBng from a database of chemical 
stmctures a compound capable of binding to the Ig 1-2-3 module of NCAM. The 

30 method staits with structural co-ordinates of a crystalline composition of the 
Invention, e.g., co-ordinates defining the three dimensional structure of the Ig 1-2-3 
rrradufe of NCAM or a portion thereof or a complex thereof. Points associated wrth 
that three-dimensional stmcture are characterised wift iiespect to the favourable 
ability of interactione with one or more functional groups. A database of chemical 

35 stnJClufBs IS then searched for candidate compounds containing on© or more 
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functional groups disposed for favourable Interaction with the protein based on Vne 
prior characterisation. Compounds having structures which best fit the points of 
favoufable Interaction "with the three dimensional striiduie are thus Identified. 

3 • n Is cfften preferred, although not reqiriiad, that such searching be conducted vvM^ 
the aid of a computer. In that case a first set of machine-readable date defining the 
3D slnjclure of a polypeptide conesponding to the ig 1-2^ module of NCAM. or a 
porfion or poiypeptideflnteiacting compound complex thereof, is combined with a 
second set of machine readable data defining one or more moieties or functional 
to groups of interest, using a machine programmed with instmcKons for identifying 
preiened locations for favourable intBraction behween the functional gioup(s) and 
atoms of the polypeptfde. A ihlid sat of data. i.e. data defining the localion(s) of 
' favourable mteiacHon between polypeptide and functional group(s) is so generated. 

That third set of data Is then combined with a fourth set of data defining the 3D 
. 15 stMctures of one or more chemical entities using a machine programmed with 
' instnictions for identifying chemicai entities containing functional groups so tfisposed 
as to best fit the locaflons of their respective favourable interaCBon with the 
polypeptide. 

20 compounds having the smicturea selected or designed by any of the foregoing 
means may be tasted for their abllfly to Wnd to the Ig 1 -2-3 module of NCAM. 

In one prefened embodiment of the mventioa the compound is preferably a 
modulator of NCAM homophflic interaction mediated by the Ig 1 -2-3 fragment f=br 
25 example, a compound capable of interacting wHh the lg1-2-3 bomophllic binding site 
I may be a good inhibitor of NCAM homopWHc binding and NCAM funclian that 

^ requiresthis binding. Henco, compounds having the sttuctaressetectod or designed 

by any of the foregoing means may be tested for their ability to modulate NCAM 
activity, such as mediation of cell differentiation antfor suwh^al of NCAM presenting 
30 cells. , 

As practitioners in this art wH appreciate, various computational analyses may be 
used to detennine the degree ot slmilaifty between the three dimensional sbucture 
of a given polypeptide (or a portion or complex thereof) and a polypeptide 
35 ■ conesponding to the lgl-2-3 module of NCAM or complex thereof such as are 
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etescribed herein. Such analyses may be carried out wfth commercia»y available 
software appKcafions, such as the Molecular Slmflarily application of OUANTA 
(Molecular Simulations Inc., Waltham. Mass.) version 3.3, and as described in the 
accompanying Usei's Guide. Volume 3 pgs, 134-135.- 

The Molecular Similariiy appficafion pemnits comparisons between different 
stttictuies. different confonnattons of the same structure, and dBferent parts of the 
same shucture. The procedure used in Molecular Simllaiity to compare stnjcstures is 
cSvided into four steps: (1) load the structures to be ewnpared; (2) define ttte atom 
equivalences in these stiuctures; (3) peitonn a fWing operation; and (4) analyse *e 
results. . 



Each stnicture is idenBfied by a name. One stiuchJie is identified as the target 
ihe fixed stnicture); all remaining etwcttires are woridng structures 0.e., moving 
15 straciures). Since atom equivalency within QUANTA is defined by user input, for the 
purpose of this invention we define equivalent atoms as protein backbone atoms (N, 
Co, C and O) for all consewad residues between the tmo stnictuies being compared 
and consider only r^id fitting opetaJions. 

20 When a rigid flitlng method is used, the working structure is translated and rotated to 
obtain an optimum fit wttn the target slmctune. The fitting operafton uses a least 
squares fitting algorithm that computes tfne opflmum translation and rotefion to be 
• applied to the moving stracture, such thai the root mean square tfifference of the fit 
over the spedfied pairs of equtvatent atom is en absolute minimum. This nunijer, 

25 ^ven In angstroms, is reported by QUAi^A. 

For the purpose of this invention, ffliy set of stwctural co-ofdinates of a polypeptide 
conesponding to Ig 1 ^-3 module of iVICAIMi or molecular complex theretrf that has a 
root mean square deviation of consen/ed readue backtjone atoms (N, Co, C, O) of 
30 less than 1.5 A when superimposed-using backbone atoms-on the relevant 
stnictuial co-ordinates of a protein or complex of this invention, e.g. the co-onlinates 
listed in table 2, are considered identical. More preferably, the root mean square 
deviation is less than 1.0 A. Most preferably, the root mean square devlafion Is less 
than 0.5 A. 

35 
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The tefm "root mean square deviation" means the square root of the arithmetic 
mean of the squares of the deviations from the mean. It is a way to express the 
deviation or variation from a trend or ofajecL For purposes of this Invention, the -root 
mean square deviation" defines the variation in the bacW>one ol a protein from the 
backbone of a protein of this invention. suc*\ as a homophilic binding sire of the Ig 1- 
2-3 module of NCAIW as defined by the stnJdural co-ordinates of table 2 and 
described henain. 

The term "least squares" refers to a method based on the principle that the best 
estimate of a value is that In which the sunn of the squares of the deviations of 
obsetved values is a minimum. 

In order to use the stnictuial coHDrdinates generated for a crystalfine substance of 
this invenfion, e.g. the stmctutal co-oidinates set forth in tabte 2, It Is often 
necessary or desirable to display them as. or convert them to, a three-dimensional 
shape, or to othenwlse manipulate them. This Is typlcaHy accomplished by the use of 
commenSaBy available softwar© such as a program, which is capabte of generating 
three-dlmenstonal graphical representations of molecules or portions thereof from a 
set of structural co-ordinates. . 



By way of Illustration, a non-exclusive list of computer programs for viewing or 
othenwise manipulating protein stnidures Include the follovwng: 
Midae (Univ. of CaKfomia San Francisco), 
MTidasPhis (Univ. of Cal., San Francisco) 
25 MOIL (Univeristy of Illinois) 
, Yummie (Yale University) 
Sybyi fTiVos» ^Jf^c.) 

Insight/Discover (Biosym Technologies) 

MaoroModel (Columbia Unfvers'rty) 
30 Quanta (Molecular Simulations, Inc.) 

Cerius (Molecular Simulations, inc.) 

Alchemy (T ripos, Inc) 

LabVision (Tripos, Inc.) 

Rasmol (GlaxD Research and Devetopment) 
35 Ribbon (Unlversfty of Alabama) - 
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NAOMI (Oxford University) 
Explorer Eyechem (Silicon Graphics, inc.) 
Univision (Cray Researt;h) 
Molscnpt (Uppsala Univar^ity) 
5 Chem-3D (Cambridge Scientific) 
Chain (Baylor College of Medicine) 
O (Uppsala University) 
GRASP (Columbia UnhrersHy) 
X-Plor (Molecular Simulations. Inc.; Yale Univ.) 
10 Spartan (Wavefunction, Inc.) 

Catatyst (Molecular Simuiaiions. Inc.) 
Molcadd (Tripos, inc.) 
VMD (Unrv.of ilfinois/Beckman Institute) 
Sculpt (Interactive Simulations, Inc.) 
' 15 Prochecic (Biooldiavan Naf I l^aboratory) 
DGEOM (QCPE) 
RE^VIB^ (Brunei Univetsr^) 
Modeller (Birbeck CoL. Univ. of London) 
Xmol (IWinnesota Supercomputing Centei) - 
20 Protein Expert (Cambridge Scjentific) 
HyperChem (Hypercube) 
MD Display (Univet$ity of Washington) 
PKB (Nat'l Center for Biotech. Info., NIH) 
ChemX (Chemical Design, Ltd.) 
i 25 Camsleon (Oxford Molecular, Inc.) 

Idrtis (Oxford Molecularjnc.) 

For storage, transfer and use with sudi programs of stiuctural coordinates for a 
crystalline substance of this invention, a machine-readable storage medium is 

30 provided comprising a data storage material encx>ded with machine rea±tble data 
which, when using a maciiine programmed with instructions for using said data, e.g. 
a computer loaded with one or more programs of the sort idenfified above, is 
capable of displaying a graphical Ihree-dimensional representation of any of the 
molecules of molecular compfesces described lienein. Machine-*tBadable storage 

35 media comprising a data storage material include conventionai computer hand 
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drives, ftoppy disks. DAT tepe. CD-ROM. and olher magnetic, inagneto-optical. 
optical, f toplicaJ and oiher media which may be adapted for use with a computer. 

Even more preterred is a machSne-reariaibte data storage mecfium thai is capable of 
5 . displaying a graphical three-dbnensional representation of a molecule or molacular 
complex that is defined by the stwrtural co-ordinates of the lg1-2-3 module of 
NCAM. such as the co-oidinaiea set forth in table 2 +/- a root mean square deviation 
from the consenfed backbone atoms of the amino acids thereof of not more than 1 3 
. A. An illustrafive embodiment of mis aspect of the invention is a conventional 3.5" 
10 disi<ette, DAT tape or hana drive encoded with a data set, prefer^ly in PDB format, 
comprising the coordlnales of table 2. AG. 1 illustrates a print-out of a graphical 
^ three-dimensional lepresentaflon <rf such a polypepfide. 

m another embodiment, the machine-readable data storage medium comprises a 
IS data storage material encoded with a first set of machine readable data which 
comprises the Fourier transfonn of the stmclural co-ordinates set forth In table 2 (or 
again, a derivative thereof), and Which, when using a machine programmed with 
instmrtlons for using said data, can be combined with a second set of machine 
readable data comprising the X-ray diffracHon pattern of a molecule or molecular 
20 complex to deterniine aileast a portion of the sbucturai coordinates conesponding 
to the second set of npchine readable data. 

Such a system may for example include a computer comprising a central processing 
unit ("CPU"), a working memoiy whteh may be. e.g., FiAM (random-access memory) 
25 or "core- memory, mass storage memory (such as qne or more disk drives or CD- 
I ROM drives), one or more cathode-ray lube CCFrn display temwials. one or more 

" keyboards, one or more input lines OP), and one or mor^ output fines (OP), afl of 

which are Interconnected by a conventional bidiredfonal system bus. 

. 30 input hardware, coupled to the computer by Input lines, may be ImplemCTitBd In a 
variety of ways. Machine^Badafale data of this invention may be inputted via the use 
of a modem or modems connected by a telephone line or dedicated data line. 
Alternatively or addlfionally. the input hardware may comprise CD-ROM drives or 
disk drives. In oot^juncHon with the CRT display temiinal, a keyboarel may also be 
35 used as an input devta». . - • 
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Output hardware, coupled to the. computer by output lines, may simllariy be 
implemented by conventional devices. By way of exampte. output hardware may 
include a CRT drsplay tenninal for displaying a graphical representation of a protein 
5 of this Invention (or portion thereof) using a program such as QUANTA as described 
herem. Ouipal hardw/are might also include a printer, so that hard copy output may 
be produced, or a disk drive, to store system output for later use. 

In operation, the CPU coordBnates the use of the various Input and output devioes, 
10 co-ordinates data accesses from mass storage and accesses to and from working 
memory, and determines the sequence of data processing steps* A number of 
programs may be used to process the machine-readable data of this Invention. 
Examples of such programs are discussed herein above. Atgorfthms suitable for tfils 
purpose are also implemented in programs such as Cast-SD (Chemical Abstracts 
15 Sen/ice), 3DB Unity (Tripos, Inc.), Quest-3D (Cambridge Crystaltographic ^ Data 
Center), and MACCS/ISIS-3D (Molecular "Design Linwted). These geometilc 
searches can be augmented by sleric seaiching, in which the size and shape 
requirements of the binding site are used to weed out hits that have prohifc»itive 
dlmen^ns. Programs that may be used to synchronize the geometric and sleric 
• 20 requirements In a search applied to the FRB of FRAP include CAVEAT (P. Bartlett, 
University of California, Berkeley), HOOK (MSI), AiJ\DDlN (Daylight Software) and 
DOCK (http://www.cmphami.ucsf.edu/kuntz-/kuntz.html and references cited 
therein). All of these searching protocx^Is may be used in conjunction with existing 
corporate databases, the Cambridge Structural Database, or available chemical 
25 databases from diemical supplieis. 

in one embodiment of the invention the methods involve identifying a number of 
compour^ potentially capable of interacting with tlie Ig 1-2-3 module of IMCAM or a 
fragment thereof, for example the methods may involve identification of a sub-library 

30 of compounds potentially interacting with.the Ig 1-2-3 module of NCAM or fragments 
thereof. This may be accompiished using any conventional method. F=br example, all 
the possible members of a combinatorial library may first be enumerated, according 
• to the available reagents and the ostablished synthetic chenaistries. individual 
members may then separately be docked Into a binding site of a polypeptide of 

35 IMASP-2. Rnaily, an optimal sub-iibraiy may be selected for synthesis, based on Ihe 



33 



30/08 2003 13:35 FAX 33320584 HOIBEBG A/S . V 



pa\oom\ 



10 



ranking of their docking scores and/or diversity measures. Software for fast llbiaiy 
enumeration has been dewetaped. indudlng for example CombiLibMaker in Sybyl. 
Analog Bunder In Ceriusa, and the QuaSAR-ComWGen module avaflable in MOE 
(MOE Software. Chemical Compufing Group, 1010 Sherbrooke Street W.. Suite 
910. Montreal, Canada H3A 2R7). Most of these programs can easily generate all of 
the 2D or 3D stmcturea for a combinalonQl library containing millions of oompounds. 
using either (ragment-based or reaction-based schemes. Other tools within these 
softvware padoges are also avaWaWe for decreasing the eijse of a virtual library prior 
to docWng. R>r eKampIe. a iibiaiy enumeiaiwl through CombiUbfrflaker can 
subsequently be analysed with dh«rse eohjBons (availstole in Sybyl) to provide a 
sub-llbiBry that adequately samptes chemical space. QuaSAR-ComWDesign Is 
another combinatorial Itbrary desgn tool avaflable in MOE that provides a non- 
enumerativB method for combinatoifel library gerieration, and can, e.g. test against 
rule of five filters uang statistical sampling techniques during Bbiary crrattion. 
IS creating smalter siib^ibraries.with user^<Wined property ranges. In prindple, the 
docking step that follows Bbrary ctealkin can be conducted usfng any of the 
available docking fwograms like DOCK or FiexX ©. while the diversity selection for 
■ example may be performed ysing soltware avaflable from Daylight. Tripos (diverse 
solutions), or BCI or by high throughput docking ae for exanriple described by Dilter 
20 andlVlerz. 

in another example a •dtvWe-and-cooquei' approach may be used. With this 
strategy. aH of the pixiduct sbtietuies In a comWnatoriai fibrary are viewed as having 
vaiiabie substltuents attached through one or multiple sites on a common template. 

25 The template is first dot^d into the binding site and only the wp-scoring poses are 
saved for the further oonsidBration. Individual subslitusnts are then Independently 
attached onto each pose of the ternplate. to assess vnhich sUbstiluents can fit viell 
Into the binding site. Only those comblnHttons of top-ecoring subslltueniB are further 
consldeied and scored to Mentffy the whole product stwctures that can dock really 

30 wen into the binding site. This may be done vwth the aid of suitable software for 
example PRO SELECT, CoWbiBUILD. CombiDOCK. DREAM ++ and FlexX©. 

• In one embodiment the methods of invention comprise applicatfon of 
pharmacophores obtefried using active site rnaps. Heiein the tenm '^active fs 
35 meant to describe a site responsible of int^citon with a compound end not a 
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catalyticaBy acthfe site. The method may for example be a computational approach 
oomprfeing the generation of muHipte, promising, structurally diverse test- 
oompounds. The search for multipte structural series may be accomplished by 
eoupHng protein structural information with combinatorial library design uang any 
S suitable method. For example the "design in receptor? method (Muirary el al.. 1 999) 
or the method outlined herein below may be used. Methods to account for multiple 
protein confomiations for example as described by Mason et al.. 2000 may also be 
used, incsiuding the creatiorj tA a d|ynairtc pham»acophi>Te model (as for example 
described by Carlson et al.. 2000) from molecular dynamics simulations. Also 
JO expertroental and computational needle scieening approaches for mapping active 
sites whh molecular fragments may be used for example as described in Boehm et 
) aL. 2000. Arty suitable software tools for mapping site points (e.g. GRID and 

SITEPOINT) may be used with the invention. Also MCSS techniques for generating 
site maps may be used. 



15 



suitable methods may for example comprise generadlon of active site maps from 
protein structures. Then aU possible 2-. 3- and 4^3ofnt phannacophores can be 
enumerated from the site map and encoded as a bit string (signature) these 
pharmacophores define a space to be probed by compounds that are selected using 
20 the lnfom»trve nbrary design tool. The metric used io evaluate the success of the 

approach is the number of active scaffolds selected in the library design, with the 
number of active compounds as a secondary measure. Any suitable algorithm for 
site map generation may be used, for example algorithms generating between 10 
and 80 feature positions for each active sfte. An example of such a method is 
I 25 described for example by Eksterovrtcz et aiJ Mol Graph Model. 2002 Jun;20(e):4e9- 

77. 

infomiation of the various binding sites of the lg1-2-3 module along with the ciyslal 
stnjcture of the invention provWe a tool for the examination of the biological 
30 significance of the observed Igl-to-lgZ, Ig1-1D-Ig3. and lg2-to-lg3 contacts, and for 
the screening for compounds capable oif mimicking the binding of the lg1-to-lg2. Igl- 
to-rg3. lg3-to-Jgl, lg2-to-lg3 and Iga-to-lga modules of NCAM. 



Screening assay 



35. 
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It Is an important objective of the present invention to provMe an assay for selecting 
a compound capable of modulating cell differentiation and/or survlvaJ of NCAM 
presenting cells, sard confound being her and below termed "the candidate 
compound", comprising the steps of 
5 j) incubating in vitro at least one candidate compound^ and a second 
compound, wherein said second compound Is the Ig 1-2-3 module of NCAM, 
or fragments thereof, such as the Igl. Ig2, Ig3, or lg1-2, or modules In 
a solution: 

ii) preparing a crystaf of a complex of the candidate compound of (i) and the 
10 compound of (H) by co-ciystallisafion, wherein the ciystal effectively diffracts 

X-iayS for the d^rmlnalion of the atomfc coordinates of . said second 
compound or a corr^lex of ihe second witti the fei compound to a resolution 
at most 5. 0 A. preferably at most 4. 0 A, more preferably at most 3. 0 A, 
even more preferably at most 1 . 5 A, 
15 iii) detennining the three-dimensional stmcture of the crystal of step (fi) followed 
by 

hr) the selection of a cand'daliB compound capable of (1) interacting with the Ig1 
. module and thereby modulating the interaction between the Ig3 and Ig1 
module in the crystal of the lg1-2-3 module of NCAM, and/or (2) interacting 
20 with Ihe IgS module and thereby modulafing the interaction between ifie Ig1 

and the Ig3 module in the crystal of the lg1-2-3 module of NCAM. and/or (3) 
interacting with the Ig2 module and thereby modulating the interaction 
between the JgS and Ig2 module In the crystal of the Ig 1-2-3 module of 
NCAM and/or (4) InteracBng with the Ig3 module and thereby modulating the 
25 interaction between the lg2 and lg3 module in the crystal of the lg1-2-3 

module of NCAM , and/or (5> iriteracfing with the Ig2 module and thereby 
modulating the interaction of the Ig2 and Ig2 module In the crystal of the Igl- 
2-3 module of NCAM; 
V) contacting in vltio tfie candidate compound of step pv) with a cell expressing 
30 NOAM followed by 

vi) evaluating tte cellular response* 

In one embodiment the step il) of the above assay may comprise soaking a crystal 
of the second compound with a candidate- compound instead of crystallising of a 
35 complex of the candidate and sepond compound by co-crystallisation. 
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A model of the lg1-2-3 crystalline module of NCAM 

The Identification of a new compound capable of modulating cell diffemntiation 
5 and/or survival of NCAM presenting celte* may in one aspect of the invention be 
peifomied by scieening a computer model template, such as a three-dimensional 
crystal structure of the individual modules of NCAM. Accordingly, the Invention also 
relates to providing a screerring mefliod for selecting a compound capable of 
modulating cell dWerentiation and/or sun^ival of NCAM presenting oelis, comprising 
10 the steps of 

f) providing a polypeptide comprising the Igl -2-3 module of NCAM: 

n) generating a structural model of the lg1-2-3 module of NCAM, or fragment 

of said module, such as Igl. Ig2. 1^, or lg1-2, or lg2-3 modules by computer 

modelling techniques; 

•15 iir) designing a compound into the structure of said generated model of step 0; 
iv) testing the compound of step (0) in an in vitro or in ^*^o assay. 

The above screening method may In one embodiment of 4ie inventbn comprise a 
con^uter generated model of the Igl -2-3 module erf NCAM, or fragments of said 
20 module, such as Ig1 , Ig2, Ig3, or Igl -2, or lg2-3 modules in a solution. Such a model 
may be generated on the basis of ttie data obtained, for example, from Nuclear 
Magnetic Ftesonance spectroscopy of the samples of the above modules. 
Alternatively, in another emtxJdiment a computer , generated model may be a 
structuiBl model of a crystal of the above modules. 

25 

In a preferred embodiment of the invention a computer geneiated structural 
structure model of the lg1-2-3 module for .screening a compound capable of 
modulating NCAM-dependent cell sun/ival and dEfferentlation Is provided. 

30 Designing interacting compounds 

Deslanino inierBctina compounds 

Gen&tating a site map 

Feature points complementary to the active site are computed using an internally 
35 developed software tool. For example, a hydrogen bond *donor feature is mapped in 
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the proximil^ of a hydrogen bond acceptor in the protein active site. The collection of 
3D coordinates and labels (acceptors, donors, negatives, positives, hydrophobes 
and aromatics) is cailed a site map. Technically, the site map is the union of three 
separately computed maps, ESMap which contains the electrostatic feature points 
5 (P, and H) HBMap with hydrogen-bonding feature points (D and A) and ArolMap 
containing aromatic feature points (Ar), 

The electfostatic feature map, ESMap, Is computed by first using ttie ^here 
placement algorithm employed In the piogram PASS (Brady el al., 2000). It 

10 generates an evenly-distn^buted setoff points (ProbeMap) in regtons of buried volume 
along the protein surface. A subset of points in the ProbeMap comprises the P, N, 
and H feature points depending upon the local electrostatic character of the protein. 
The CVFF molecular mechanics force field is used to compute the electrostatic 
potential, q>i , at each point / of ProbeMap, along with the rr^n potential <p and 

15 mean magnitude | 9 ] averaged over all points in ProbeMap. The value of ipl 
detennines whether or not point /is included as a P, N, or H feature point, accoraling 
to the following definitions 

i>qH-1 .5*0(9), i-N feature point 
20 i>q>-i^*a(cp), i=P feature point 

|q>M -0*o(l<p|)<l9il<(l9D+'' •t>* o^Qvl). «=H feature point 

Here a (K) denotes the standard deviation about the mean of quanti^ X. This 
normalizes the point assignments retettive to the ovenaji electroatBtic environment of 
25 the active site. This presents non chargeHieiftral protein structures (which may 
result from counter ions not being resolved or present in .the crystal structures) from 
skewing feature point assignments unreasonably. 

The hydrogen-borKfing feature map, HBMap, is determined by projecting 
complemen^ry points outward from known hydrogernbonding atoms of the protein. 

30 The resulting superset of points is filtered on the basis of steric clash, insufficient 
burial and minimal proximity of alike featuie points. Ideal hydrogen-bonding points 
are positioned on the basis of the mean angle and distance as observed in the PDB 
(see for example table 2). Points that dash with the' protein are removed. However, 
. for robustness, small positional perturbations are appDed to retain potentially 

35 important hydrogen-boncfing positions. 'Bifurcated hydrogen-boncfing Joints are 
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computed heuristically by investigating fuB rings of points equally bifurcated between 
protein atoms that are considered moderate or strong hydrogen bond participants. 
Points on such rings are retained as bifurcated HB points if they do not violate steric 
clash, burial and mutual proximity conditions. To build the final HBMap, the surviving 
5 sets of [deal and bifurcated HB points are combined and subjected to filtration on the 
basis of mutual proximity. 

The Amhtep set of aromatic feature points is computed by repeatedly docking a 
benzene ring into the protein active site and retaining the centroids of the top- 

30 scoring configurations. The protein te represented using a polar-hydrogen CVFF 
force field. The docking is performed using internal code in local optimizafion mode. 
One hundred separate local dodcing trials vwth different starting positions are 
performed. Any of the docked configuiations whose score lies within an energy 
window of 5 Iccal/mol of the minimum-energy configuration is. Included in AroMap. 

15 Again points are subjected to filtration on the basis of burial and mutual proximity. ^ 

Convertingphanmc^hof&s mto a s^naWre 

Pharmacophores are generated on the basis of feature points in the active site i>y 
e^diaustlve enumeratton of all 2-,3-, and 4.polnt subsets of the feature points. For an 

20 pairs of feature points their distance in 3]>space Is precomputed. In order to arrive 
ata dtecrete representation of a pharmacophore, the distances are binned, applying 
a user-defined binning scheme. Chiialrty Is denoted by encoding the handedness of 
4-poJnt pharmacophores. Each pharmacophore is mapped onto a unique address, 
such that any possible combination of up to four features and distances Is 

25 represented. The address is taken for a binary representation of the 
pharniacophoreSj called a sigriature. The length of the agrmture is the highest 
possible address for an erKsodIng of a 4-poim ^pharrracophore. All bits in the 
signature are initially set to 0. In order to represent a pharmacophore 4ie bit at the 
respective address in the signature is turned on (set to 1). For the representation of 

30 the active site all pharmacophores are exhaustively enumerated and the respective 
bits are tumed on. 

Union of signatures for multiple structures 
' Multiple signatures may tse combined. The binary union of multii^e ^gnatures yields 
35 a single bit string representing ail pharmacophores present in any structure. Any 
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consensus threshold c can be used to define the consensus representation of 
mufliple active sites. That is, a pharmacophore is present in at least c of active site 
conformations- Note iliat this way of handling multiple active site snapshots ts.quite 
expedient 

5 

Molecular signatures 

Test compounds are encoded as follows. First, confonneiB are genetated for each 
compound using an internal tool that generates a fairly mmplete conformational 
model of the molecule. Features ara assigned using a substructure-based set of 
10 rules. Pharmacophores are enumerated from these three-dimensional feature 
positions folloviring the same protocol as for the active site, thus ensuring 
compatibility of the binary encodings. However, multiple confomners need to be 
represented simultaneously her^. This is done by wrapping the exhaustive 
enumeration of pharmacophores for a single conformer into an extra loop over all 
15* ttiB conf ormers of a compound. That is, any pharmacophore on any conformer of a 
compound is represented by turning the respective bit in the signature on. 

Moiecularstgna^jre masking 

With the binary representation of the active site and the biriary representation of the 
molecules being defined ar^ogously, the meaning of a bit at a certain address is 
the same (the same pharmacophore, within the tolerances of the distance binning). 
Therefore, representing a design space amounts to masking aU molecule signatures 
by the active site signature. Masking a signature means taking the togical and of the 
bits of the site signature and the molecule signature. For a given molecule, bits 
representing pharmacophores not present in the active ^e are' turned off, whereas 
the bits of the pharmacophores in the actiVB site can be either on or off» depencSng 
on their presence or absence in the molecules. This way only the pharmacophore 
space defined by the active site is taken vc\\o account 

30 informative iibrary design 

Informative library design Is a molecule selection strategy that optimises information 
return for a given virtual Jibrary. The goal Is to detect a set of features 
(pharmacophores) that determine activity against a particular test compound. 
Informative design aims at selecting a set of compounds^ such that the resulting 

35 subset will interrogate the test compound in different, but overlapping w^s. 
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Molecules are selectBd for ®/ntheKs and screening sudi that each pharmacophore 
in the design space has a unique pattern of occunnence In the molecules of the set 
This unique •codte' enables the idenfification and retention of the important 
pharmacophores when the sfet of compounds is assayed, regardless of Ihe actual 
experimental outcome. This is In contrast to diversity methods that seek to produce 
a unique pattern of phanmacophore occurrences in each moJecule, 
Given a design space, the algorithm seeks to optimizB decoding as many 
phamiacophores as possible, with the smoothest distributton across the size of 
phamiacophoi^ classes. A . pharmacophoie dass refers to the subset of 
phamiacophores that ail have the same code or pattern. Note that ihe opfimum 
solution Is a set of odnpoundS that enables decoding each Individual 
I pharmacophore. However, this may not be possible due either to the source pool, bit 

correlation or to limited size of selection. The cost, function for an unconstrained 
oplimisaUon in temis of molecute selection is the entiopy of the class distribution. 
IS The entropy is given by 



10 



^1 



20 where His the entropy of Ihe feature classes. C the number of distinct classes, f the 
number of features In the deagn ^ace and fc \ is frie size of dass i. During the 
course of the optimisation, molecules are selected, such as to maximize H. 



^ 2S Compound 



By the term "candidate corr^und" In the present context Is meaint a compound 
capable of 

i) interacting with the Ig1 module of NOAM, and thereby mimicking and/or 
30 modulating the Interaction between the Igl and Ig3 modules of NCAM, 

wherein said modules are from two individual NCAM molecules, and/or 

ii) interacting with the Ig3 module of NCAM. and thereby mimicking and/or 
modulating the interaction between the Ig3 and lg1 modules of NCAM, 
wherein said modules are from two individual NCAM molecules, and/or 
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HI) interacting with the Ig2 module of NCAM. and thereby mimicking the 

interaction between Ig2 and lg3 modules of NCAM, wherein said modules 

are from two individual NCAM molecules, and/or 
Iv) interacting w?th the Ig3 module of NCAM, and thereby mimicking and/or 
5 modulating the interaction between the Ig3 and ig2 modules of NCAM, 

wherein said modules are from two individual NCAM molecules, and/or 
v) interacting with the Ig2 module of NCAMi and thei^y mimlckuig and/or 

modulating the interacQon between the Ig2 and Ig2 modules of NCAM. 

wherein said modules are from two individual NCAM molecules, 
ID and thereby modulating cell differentiation and survival mediated by NCAM 
homophylic binding. 

A prefenred candidate compound according to the invention is selected in the above 
described screening assay or screening method(s]« 
15 • . . / 

Thus, the present Invention provides in one embodiment a compound having the 
amino add sequence WFSPNQEKLSPNQ set forth in SEQ ID NO: 1, fragments or 
valiants ttiereof* 

20 In anolher embodiment a compound of the invention is having the amino acid 
sequence YKCWTAEDGTQSE set forth in SEQ ID NO: 2, fragments or variants 
thereof. 

In still another embodiment ttie invention provides a compoiAid ha\^g the amino 
25 acid sequence TLVADAOGFPEP set forth in SEQ ID NO: 3, fragments or variants 
therecrf. 

In yet anolher embodiment the invention provides a compound having the amino 
add sequence QIRGIKKTD set forth in SEQ ID NO: 4, f ragm^ts or variants thereof. 
30 ^ . 

In still yet another embodiment the Invention provides a compound having the amino 
acid sequence DVR set forth In SEQ ID NO; 5, fragments or variants thereof. 

Yet in another embodiment the compound of the invention is haWng the amino add 
35 sequence RGIKKTD set forth in SEQ lb NO: 6/f nagments or variants thereof. 
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In yet a further embodiment the invention provides a compourtd is having amino 
add sequence DVRRGIKKTD set forth in SEQ ID NO: 7. fragments or variants 
thereof. 

5 

Another aspect of the invention concerns a compound is having the amino add 
sequence KEGED set forth In SEQ ID NO: fragments or variants thereof. 

In yet another aspect a compound is having the amino acid sequence IRGIKKTD set 
10 forth in SEQ ID IMO: 9, fragments or variants thereof. 

The mvention further provides a compound having the amino add sequence. 
KEGEDGIRGIi^iCTD set forth in SEQ ID NO: 10. fragments or variants thereof. 

IS Moreover, in another embodiment the inventidn provides a compound having the 
amino add sequence DKNDE set forth in SEQ ID NO: 11, fragments or variants 
thereof. 

In stili another embodimerit the invention concerns a compound having ttie amino 
20 acid sequence 7VQARNSIVNAT set forth in SEQ ID NO: 12, fragments or variants 
thereof. 

in yet another embodiment of the invention the compound is having the amino add 
sequence SIHLXVFAK set forth in SEQ JD NO: 13, fragments or var^ts theieof. 

25 

In yet another embodiment the compound is having the amino add sequence 
LSNNYLQIR setfoith in SEQ ID NO: 14, fragments or variants ihereof- 

In a further embodiment the invention provides a. compound having the amino acid 
30 sequence RRVLSNNYLOl set forth in SEQ ID NO: 15, fragments or variants 
thereof. 

Further, in yet another embodiment the invention provides a compound having the 
amino acid sequence KKDVRFIVLSNNYLQI set forth in SEQ ID NO: 16, fragments 
35 or Variants thereof. 
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Furthermore, In yet another embodiment the invention pn^vides a compound having 
the amino acid sequence QEFKEGEDAVIV set forth in SEQ ID NO: 17, fragmenis 
or variants thereof. 

5 

The rnventlon further provides a* compound having the amino acid sequence 
KEGEDAVIVCD set forth in SEQ ID NO: 18, fragments or variants thereof. 

The Identified above sequences according to the invention represent different 
10 fragments a homophyllc binding site of NCAM in the lg1-2-3 module and are 
. capable of modulation of differentiation and/or sunmral of an NCAM-presenting ceH. 

Accordingly, the sequences identified above may be used tor the manufacture of a 
medicament for the treatment of a condition or disease wherein the modulation of 
IS NCAM homophtiic interaction would lead to improvement or rescue. 

Use of the lgl-2-3 module of NCAM 

In an inrportant aspect of the invention the lg1-2-3 module of NCAM Is used for tine 
20 manufacture of a kit for screening a candidate compound of the Invention. The 
candidate compound is capable of modulating NCAM-dependent cell differentiation 
and/or survival. This means that the lg1-a-3 module may be applied in a commercial 
kit to be us^d for screening potential compound candidates. 

25 Kit 

Acconding to the bivention die kit is for scnsening a candidate compound cepable of 
modulating NCAM-dependent cell differentiation and/or survival. The kit of the 
Invention may comprise 
30 I) the rgl-2-3 module of NCAM, or fragments thereof, such as the Igl, Ig2, Ig3, 
or I9I-2, or lg2-3 modules, in a solution; 
il) a solution of tiie module{s) according to CO, 
iii) a crystal of the lg1-2-3 module of NCAM, 



44 



30/D9 2003 13:37 FAX 33320384 



HOIBERG A/S 



^ PVS 



@1048 g>iD 



P810 DKD1 

In one embodiment the Wt of the Invention may comprise a solution of the labelled 
lgl-2-3 module of NCAM, or fiagmenls thereof, such as the Igl, Ig2. Ig3, or lg1-2, or 
lg2-3 modules, The modules may be conjugated with the horse radish pen>x!dase, 
alkaline phospatase, streptavrdin, avidin, biotin or an antibody to said modules, or 
5 fragments of the antibody. In another embodiment the kit may comprise a solution of 
the above modules, wherein said modules are containing a radioactive label, sucdi 
as for example N^^. 

Pharmaceutical composition 

10 

Once the candidate compound of *e invention has been identified it is further within 
the scope of the invention to provide a phamiaoeutical composition comprising one 
or more of the compounds as defined above. In the present context the term 
pharmaceutical composition is used synonymously with the term medicament. 

IS . . , . * . 

The scope of the invention is further related to a pharmaceutical composition 
capabfe of preventing death of cells h vitto or m vivo, wherein the composi&on is 
administered to a subject, vt \ntm or in vivo in an effective amount of one or more of 
the compounds described above or a composition as described betow, so as to 

20 promote oeli differentiation and modulation of proliferation of neural cells and 
neuronal plasticity^ and stimulation of survival and regeneration of NCAM presenting 
cells and/or NCAM ligand presenting cells in several tissues and organs as 
discussed herein. The medicament of the invention comprises an effective amount 
of one or more of the compounds as deffried above, or a compo^ion as defined 

25 above in comblnalion with pharmaceutically acceptable additives. Such medicament 
may suitably be fomiulated for oral, percutaneous, intrarmtscuiar, intravenous, 
intracranialp intrathecal, intracerebroventricular, intranasal or pulmonal 
administration. 

30 The present invention further concerns a medicament for tiie treatment of diseases 
and conditions of the central and peripheraJ nervous system, of tiie muscles or of 
various organs, wherein said medicament comprises an effective amount of one or 
more of the compounds as defined above or a composition as defined cd^ove in 
combination with pharmaceutically acceptable additives or carriers. Such 

35 medicament may suf^iy. be formulated for oral, percutaneous, intramuscular. 
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irrtiBvenous, iittracranfal, intrathecal, intracerebroventricular, Intranasal or pulmonal 
admtnlstratton. 

Formulation 

5 Strategies In formulation development of medicaments and compositions based on 
the compounds of the present Invention generally correspond to formulation 
strategies for any other protein-based drug product Potential probtems and the 
guidance required to overcome these problems are dealt with in several textbooks, 
e.g. "Therapeutic Peptides and Protein Fbrmulaiion. Processing and Delivery 
10 Systems^, Ed. A-K. Banga, Technomic Publishing AG, Basel, 1995. 

injectables are usually prepared either as liquid solutions or suspensions, solid 
forms suitable for solution in, or suspension fn, liquid prior to SnjecBon. The 
preparation may also be emulsified. The active ingredient is often mixed with 

15 ' exdpients, which arc phanfrmceutically acceptable and compatible with the active 
ingredient Suitable exc^slents are for exarrvile wafer, saline, dextrose, glycerol, 
ethanoi or the' nice, and oombinalions thereof. In addition, if desired, the preparatiDn 
may contain rrinor amounts of auxiliary substances surfi as wetting or emulsifying 
agents, pH buffering agents, which enhance the effectiveness or transportation of 

20 the prepaiBtion. 

Formuiations of the compounds of the invention can be prepared by techniques 
known to the person skilled in the art. The formulations may contain 
pharmaceutically acceptable caniers and excipfents inducfing mjcrospheres, 
^ 25 liposomes, microcapsules, nanoparticies or the IBce. 

Administration 

Far most indications a localised or substantteily localised application fs prefen^ed. 
The compounds are in particular used in combination with a prosthetic device such 
30 as a pnjsthetic nerve guide. Thus, in a further aspect, the present Invention relates 
to a piosthetic nerve guide, characterised in that it comprises one or more of the 
compounds or the composition defined above. Nerve guides are known In the art 

The preparation may, suitably be administered by injection/ optionally at the site, 
35 where the active ingredient is to exert its effect. Additional formulations which are 
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suttabie for other modes of administration include suppositories, nasal, pulmonal 
and. In some cases, oral fonnulafions. For suppositories, traditional binders and 
carriers Include polyalkylen© glycols or triglycerides, Such suppositories may be 
fomiedfrom mixtures containing the active ingredient{s) In the range of from 0.5% to 

5 10%, prefembly 1-2%. Oral fomnulafions include such nonnalJy employed exctpients 
as, for example, phannaceutical grades of mannitol, lactose, starch, magnesium 
stearate, sodium saccharine, ceiiulose, magnesium carbonate^ and the like. These 
compositions take the fonn of solutions, su^ensibns. tablets^ piJIs, capsules, 
sustained release fonmulafions or powders and generally contain 10-95% of the 

10 active tngredtent(s), pteferabiy 25-70%. 

Other fomiulat'ons are such suitable for nasal and puimonsU administration, e.g, 
bihaiators and aeiosols. 

15 The active compound may be fomiulated as neutral or salt fbmis. Phamiaceutically 
acceptable salts include a«d addition salts (formed with the free amino groups off 
the peptide compound) and which are fomied with rnorganic acicte such as, for 
example, hydrochloric or phosphoric adds, or such organic adds as acetic add, 
oxaRc add, tartaric acid, mandelic add, and the like. Salts formed with the free 

20 cartx>xyl group may also be derived from Inorganic t>ases such as, for example, 
sodium, potassium, ammonium, calcium, or ferric hydroxides, and sudi organic . 
bases as Isopmpylamlne, trimethylamine, 2-ethyiamino ethanol, histidine, procaine, 
andlheHke. 

25 The preparations are administered in a imnner compatible with the dosage 
fomiulalion, and in such amount as vrill be ttierapeutically effective- The quantity to 
be administered depends on the sutjject to be treated, including, e.g. the weight and 
age of the subject, the disease to be treated and the stage of disease. Suitable 
dosage rwges are of the order of several hundred pg active Ingredient per 

30 administration with a prefen-ed range of from about 0.1 pg to 100 mg, such as in the 
range of from about 1 pg to 100 mg. and especfaJly in the range of from about 10 pg 
to 50 mg. Administration may be perfomied once or may be followed by subsequent 
administiHtions. The dosage will also depend on the route of administration and wlO 
vary with the age and weight of the subject to be treated. A pnefennBd dosis would be 

35 in the Intend 0.5 mg to 50 mg per 70 kg body weight 
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Some of the candidate compounds of the present invention are suff Idently active, 
but for others, the effect will be enhanced if the preparation further- comprises 
pharmaceuticaliy acceptable additives and/br carriers. Such addftfves and canieis 
will be known in the art In some cases, It will be advantageous to include a 
5 compound, which promote defivery of the active substance to Its target 

In another embodiment It may be advantageous to administer the candidate 
. compound(s) according to the Invention with other substances to obtain a 
' synergistic effect. Examples of such other substances me^ be a grov^rth factor, which 
10 can Induce differentiation, or a hormone, or a transplant of cells, friduding a 
transplant of stsnri cells, or gene therapy, or imnujno-therapy. 

In many instances, H: will be necessary to administnate the formulation multiple . 
times. Administration may be a continuous infusion, such as intra-ventricular 

15 infusion or administration in more doses such as more times a day, daily, more 
times a week, or weekly. It is preferred that administration of the medicament is 
Initiated before or shortly after the individual has been subiected to the factor(s) that 
may lead to cell death. Preferably the medicament is administered wUhfr^ 8 hours 
from the factor onset, such as within 5 hours from the factor onset Many of the 

20 compounds exinbit a long-temi effect whereby administration of the compounds may 
be conducted with long intervals, such as 1 week or 2 weeks. 

In one embodiment of the invention the administration of the present compound may 
be Immediately after an acute injury, such as an acute stroke, or at the most 8 hours 
I 25 after said stroke in order for the present compound to have a stimulatory effect on 

c^ll sun/ivaL Further, In cases conoeming proliferaiion and/br differentiation the - 
administration according to the invention is not time dependent, i.e. it may be 
administered at any time. 

30 Producing a pharmaasutlcal 

In another aspect the invention relates to a process of producing a pharmaceutical 
composition, comprising maing' an effective amount of one or more of the 
compounds of the invention, or a phamiaceutical composition accoitiing to the 
invention with one or more pharmaceuticaliy acceptable additives or carriers, and 

35 administer an effective amount of at least one of ^d compound, or said 
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- pharmaceutical composition to a subjeot 

In yot a further aspect the invention relates to a method of treating an individual 
suffering from .one or more of the diseases discussed above by administering the 
. 5 said Individual a compound as described herein or a phanmaceutical conposition 
comprising said compound. 

Medicament 

10 The candidate compounds of the Invention may be- used in the manufacture of 
medicamente to be used fe treat conditions effecting the peripbetal and/or the 
I central nen/ous system and/or muscles and other tissues expressing NCAM or 

NCAM ligands as well as other cxindrtions in which a stimulation of NCAM function 
or the function of a NCAM llgand Is beneflciaL 

.15 • . ' • 

Furthermore, the candidate compound of ttie invention may be for fte manufacture 
of a medicament for treatment of nomnai, degenerated or damaged NCAM andtor 
NCAM Dgand presentbig cells. 

2D In particular the compound and/or phamnaceutical composrBon of the invention may 
be used in the treatment of clinical conditions, such as Neoplasms such as 
malignant neoplasms, benign neoplasms, carcinoma in situ and neoplasms of 
uncertain i>ehavior, diseases of endocrine glands, such as diabetes meintus. 
psychoses, such as senDe and presenile oigardc p^choOc concfifions. aloohoiic 
^ 25 psychoses, datg p^rchoses, transient organic psychotic conditions, Alzheimer's - 

W disease, cerebnal lipidoses, epflep^, general paresis [syphais], hepatolenticular 

degeneration, Huntington's chorea, Jakob-Creutzfeldt disease, multiple sclerosis, 
Pick's disease of the brain, syphilis.Schizophrenic disorders, affective psychoses, 
neurotic disorders, personality disorders, including character neurosis, non- 
30 psychotic personality disorder associated with organic brain syndrtwnes, paranoid 
personality disorder, fanatic personality, paranoid personality (disorder), paranoid 
traits, sexual deviations and disorders, mental retaidaUon, disease in tie nervous 
system and sense organs, cognitive anomalies, inflammatory disease of the central 
nervous system, such as meningitis, encephaBlis, ceiebral degenerations, such as 
35 Alzheimer's disease. Pick's disease, senile degeneration of brain, communicating 
hydrocephalus, obstructive hydrocepiialus, Parkinson's disease including other 
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extra pyramidal disease and abnormal movement disorders, spino-cerebellar 
disease, cerebellar alexia. Marie's, Sanger-Brown, Dyssynergla cerebellaris 
myoclonica, primary cerebellar degeneration, such as spinal muscular atrophy, 
familial, juvenile, adult spinal muscular atrophy, motor neuron disease, amyotrophic 

5 lateral sclenosis, motor neuron disease, progressive bulbar palsy, pseudobulbar 
palsy, primaiy lateral sclerosis, other anterior horn cell diseases, anterior horn cell 
disease, unspecified, other diseases of spinal cord, ' syringomyelia and 
syringobulbia, vascular myelopathies, acute Infarction of spinal coitf (embolic) 
(nonemboUc), arterial thrombosfe of spinal cord, edema of spinal cord, subacute 

10 necrotic myelopathy, subacute combined degeneration of spinal cord in diseases 
dassified elsewhere, myelopathy, drug-induced, radiation-induced myelitis, 
I disorders of the autonomic nervous system, disorders of peripheral autonomic, 

sympathetic, parasympathetic, or vegetative system, familial dysautonomia [Riley- 
Day syndromej, idiopathic peripheral autonomic neuropathy, carotid sinus syncope 

15 or syndrome, cervical sympathetic .dystrophy or paralysis, peripheral autonomic 
neuropathy in disorders dassified elsewhere, amyloidosis, diseases of the 
peripheral nerve system, brachial plexus lemons, cenrical rib syndrome, 
costodavicuteu" syndrome, scalenus anterior ^drome, thoracic outlet ^mdrome* 
brachial neuritis or radioulitiSp rnduding In newborn; inflammatory and toxic . 

20 neuropathy, indudkig acute infective polyneuritis, Guilfain-Barre syndrome. 
Postinfectious polyneuritis, polyneuropathy in collagen vascular disease, disorders 
affecting multiple structures of eye, purulent endophthalmitis, diseases of the ear 
and mastoid process, chronic rheumatic heart disease, fscbaemic heart disease, 
arrhythmia, diseases in the pulmonary system, abnormally of organs and soft 
k 25 tissues in rtewbom,. including in the nerve system, complications of the 

' , administration of anesthetic or other sedation in labor and delivery, diseases in the 

skin induding infection, Insuffldent drculation pnAlem, Injuries, induding after 
surgerVr crushing Injury, bums. Injuries to nerves and spinal cord, friduding division 
of nerve, lesion in continuity (with or without open wound), traumatic neuroma (with 

30 or without open wound), traumatic transierit paralysis (with or without open wound), 
accider>tar puncture or laceration during medical procedure^ injury to opilc nerve and 
pathways, optic nerve injury, second cranial nerve. Injury to optic chiasm, Injury to 
optic pathways, injury to visual cortex, unspecified blindness, injury to other cmnial 
nerveCs), Injury to other and unspecified nerves. Poisoning by drugs, medicinal and - 

35 biological substances, genetic or traumatic atrophic muscle disorders; or for tfie 
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treatment of diseases or conditions of various organs, such as degenerative 
oondWons of the gonads, of the pancreas, such as diabetes mellftus type I and H, of 
the kidney, sutA\ as nephrosis. 

5 . Condttfons of CNS/PNS 

In another aspect of the invention the compounds are for the treatment of diseases 
or conditions of the central and peripheral nervous system, such as postoperative 
newe damage, traumatic nerve damage, impaiied myefinallon of neive fibers, 
poslisc^aemic darriagei e,g. resulting from a stroke. Paritinson's disease, 

10 Alzheimer's disease, Huntington's disease, dementias such as * multiinf art* 
' dementia, sclerosis, nerve degeneration associated with diabetes mellitus, disorders 
affecting the circadlan dock or neuio-muscular transmissran, and schizophrenia* 
mood disoiders, such as manic depression; for treatment of diseases or conditions 
of the muscles including conditions with impaired function of neuro-muscular 

15 connect!6ns, such as after organ transplantation, or such , as genetic or traumatic 
atrophic muscle disorders; or for treatment of diseases or conditions of various 
organs, such as degenerative conditions of the gonads, of the pancreas such as 
diabetes mellitus type I and II, of the kidney such as nephrosis and of the heart and 
bowel, and for trie treatment of postoperative nerve damage, traumatic nerve 

20 damage, Impaired myelination of nenre fibers, postlschaemte, e.g. resulting from a 
stroke, ParWnson's disease. Alzheimer's disease, dementias such as multunfarct • 
dementia, sclero^, nerve degeneration associated with diabetes melHlus, disorders 
affecting the circadlan clock or neuro-muscular transmission, and schizophrenia, 
mood disorders, such as manic depression. 

25 

Preventing cell death 

Furtiier, &ie candidate compounds according to the Invention may be used for 
preventing cell death of cells being implanted or transplanted. This is parBcutarty 
useful when using compounds having a king-term effect 

30 

In another aspect of the invention the candidate compounds may be synthe^sed . 
and secreted from Implanted or injected gene manipulated cells. 

Heart muscles 

35 Furthermore, the candidate compound aod/or pharmaceutical composWon may be 
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for preventing cell death dl heart muscle oells* such as after acute myocardial 
infarction, or after angiogenesis. Furthermore, in one embodiment the compound 
and/or pharmaceutical composrtfon is for the stimulation of the sun^ival of heart 
muscle ceHs, such as sun^ivat after acute myocanJial infarction. In another aspect 
5 the compound and/or ptiarmaceutica! composition is for re-vascularisatlon, such as 
after injuries. 

Memory 

In another aspect the candidate compound and/or pharmaceutical composition is 
used for stimulation of the abi% to leam and/or of the short and/or long-temi 
memory. 

Regeneration 

In one aspect of the Invention treatment by the use of the candidate compounds 
according to the invention is useful for the stimulation of regenerating cells which are 
degenerating or; at risk of dying due to a variety of factors, such as traumas and 
injuries, acute diseases, chronic diseases and/or disorders, in particular 
degenerative diseases normally leading to cell death, other external factors, such as 
medical and/br surgical treatments and/or diagnostic methods that may cause 
fomiation of free radicals or otherwise have cytotoxic effects, such as X-rays and 
chemotherapy. 

For wound-healing 

It is also within the scope of the invention to use the candidate compound artd/or 
pharmaceutical con>pasition for the promotion of wound-healing. The present 
25 compounds are capable of interfering vnth cell adhesion and thereby promote the 
wound healing process. 

Cancer 

The invention further discloses the use of the candidate compound and/or 
30 pharmaceutical composition In the treatment of cancer. NCAM regulates motiBty and 
inhibits cancer cells from spreading. 
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Experimental^ 

The following fe a non-limiting description of the production of the second cornpound 
15 of the in>^ntion, comprising NCAM lg1-2-3 module or fragments thereof, such as 
Ig1 . Ig2, Ig3, or rg1-2, or Ig2-3. 

Produclion of the ig1-2-3 and Ig3 fragments of NCAM 

The NCAM lg1-2-3 and IgS fragments were produced as recombinant proteins in the 
yeast P. pastorfs expression system (Invitrogen). The cDNA fragments encoding Ig1- 
2-3 and ig3 of rat NQAM .(NCBf accessfon number NP_113709), corresponding to 
residues 1-289 and 191-269, respectively, were synthesized by PGR using rat 
NCAM cDNA as a template. The follovring DMA primers were used for cloriing of 
lg1-2-3 and Ig3. respectively: upper (5*-TCT CTC QAG TTC TGC AQQ TAG ATA 
TTG TT-30 (SEQ ID NO: 37) and lower (S-^AAA CCG GGG TTA CTT TGC AAA QAC 
CTT-S") ^SEQ ID NO: 30), upper (5'-GAA TAC GTA ACT QTC CAQ GCC A6A C-3') 
(SEQ ID NO: 31) and lower (5'-AAA COT AGG TTA CTT TGC AAA GAG CTT G-S*) 
(SEQ ID NO: 32). The amprrfred cDNA fragments were subdoned into the pHIL-SI 
and the pPIC9K plasmids (Invitrogen), respectively. The recombinant plasmids were 
linearized with the Nsil and Sad restriction enzymes, respectively, and used for 
transformation of the P. pastoris .strain His 4 GS-115 ((niritrogen). Large-scale 
production of the recombinant proteins, was performed employing a high-density 
feed-batch fermentation technique in a Biostet B fermentor (a Braun Biotech Int 
GmbH). lg1-2-3 and IgS weiB purified from concentrated and desalted medium by 
anTon-exdiange chnomatograiphy on a HiTrap Q-S^harose 5 ml column (Pharmacia), 
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followed by gel filtraflon chromatography on a HiLoad 16/60 SuperdBX-75 column 
(Phaimacia). The lg1-2-3 was enzymaticedly deglycosyiatBd with PNGase-F endo-N- 
glycosldase (New England Biolabs) at 37 In PBS buffer pH 7 A. The authenticfly of 
the protein fragments was confirmed by DMA sequencing of the recombinant 
5 plasmids, by amino -add sequencing of the 10-12 N-tenninaf residues, and by 
MALDI-TOF MS. The recombinant lgl-2-^ and Ig3 fragments contained respectively 
two (RV) and five (EAEAY) additional N4erminal residues from the cloning vecton The 
purity of the proteins was at least 95% as estimated by SDS-PAGE. 

• 10 Production ofthelg1-2"3 and ig3 mutants 

An lg1-2-3 mutant (lg1-2-3mut) containing the substitutions E11A, and K18A 

was produced as a recombinant protein in the yeast P. patstoris expres^n system 
following the prooeduie described for the lg1-2-3 fragment. The three mutations 
were introduced by PCR using the following DNA primen upper.(5'-CTG CAG GTA 
15 ' GAT ATT GTT CCC AGO CAA GGA GCX: ATC AGO GTJ GQA QCG TCC GGC TTG 
TTC CTG TGT CAA GTG GGA'S-} (SEQ ID NO: 33). 

Two Ig3 mutants containing the siibstitutkins: R198A, D249G, E2B7A (Ig3mut1) and 
l^85A, P2B7A (Ig3mut2) vvere produced as recombffiant proteins in yeast P. 
pistons expres^n system following the procedure described for ttie IgS fragment. 

2D Mutations were intnxiuoed by PCR using the following ONA primers; upperl . (5'nAAA 
TAG GTA ACT QTC CAG GCC GCG GAG AGO ATC GTG-3*) (SEQ ID NO. 38), 
uppei2 (5'-GGC GAC AGT TCG GCG TTA ACC ATC AGG AAT GTG GAC-3') (SEQ 
ID NO: 34), and lower (5'-GGT TAA CGC CGA ACT GTC GCC ACT GAA GAT GTG 
CTT CTOai (SEQ ID NO: 35) for IgSmutI; and lower (5'-AAA CTT AGG TTA CTT 

25 TGC TTQC GAC TGC GAG GTG GAT GGA GGC ATC-3') (SEQ ID NO: 36) for 
ig3mut2. The DNA constnicts of lg1-2-3mu^ fgSmutI, and Ig3mul2 were verified by 
DisiA sequendng. Folding of the Ig3 module and its miAants, as wen as presence of 
carbohydrates, viras confirmed tiy one-dimensiorfal proton NMR spectra recorded at 
800 MHz on a Varian NMR spectmmeter (Vanan Inc.) at 25''C in PBS buffer pH 7.4. 

30 

Preparation of peptides 

Peptides were synrthesized using the g-fluorenylmethoxycafbonyl (Fmoc) protection 
strategy on a TentaGel resin (Rapp Polymere) using Fmoc protected amino adds 
(Calbiochem-Novabiochem). Peptides were at least 85% 'pure as estimated by 
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MALCH-TOF MS. All peptides were syntheazed with free NHz and carboxy-amidated 
COOH groups. 

Crystallization and data coilection 
5 Crystals of NCAM lg1-2-3 were grown at 18"^C using the hanging-drop vapor 
diffusion method, with drops of equal volumes of reservoir and protein solutions (4 
mg ml'^ in 5 mM Na phosphate, 150 mM NaCI, pH 7.4). The reseivoir solufion 
contained 14-17% w/v PEG 4000. 450 mM U sulfate. 100 mM Na acetate, pH 5^ 
The crystals belong to space group I2i2i2i with one molecule in the asymmetric unit 

10 and cell dimensions of a = 51 .5, b = 108.5, and c = 149.0 A. The crystals were flash 
cooled In liquid nitregen using 15% v/v glycerol as cryoprotectant. Two data sets 
I were collected on the same crystal. The high-resolution data were collected to 2.0 A 

at 120 K at beamllne 1711, Max-Lab, Lund, Sweden, and the low-resolution data 
were collected to 3.5 A at 120 K on a Rigaku RU300 rotating anode equipped with a 

IS MAR345 image plate detector. The data* sets were combined and processed with 
DEN20/SCALEPACK (Otwinowski and Minor. 1997) and the CCP4 suite of 
piogiams (Collaborative Computational Prpjecl No. 4, 1994). 

Structure determination and refinement 

20 The structure was determined by molecular replacement vwth the programs AmoRe 
(Navaze and Saludjan, 1997) and CMS version 1.0 (Brunger et al., 1998), using the 
X-ray structures of the Ig2 and Igl modules of NCAM (Kasper et al., 2000) as 
search models. Initially, the position of the Ig2 module was located using AmoRe. 
The igl module was subsequently located using CNS, An electron density map was 
I • 25 calculated based on phase infbrmabon from Igl and Ig2. Residues of Ig3 were 

giHdually built Wo this map. Map mterprelation and model building were carried out 
^ using the program O (Jones et al., 1991). After several builcfing and rafinement 
cycles, ARP/wARP version S-i (Perratds et a!.. 1999) was used to rebuild 233 out of 
291 residues of NCAM lg1-2-S. CNS was used to cany out the final rounds of 

30 refinements. The final model contains amino acids (-1)-238 and 241-289. and 266 
water molecules. Amino acids are numbered according to the mature sequence of 
NCAM. Residues Arg and Val originat'ng from ^e cloning site were given negative 
integers -2 and -1 , respectively. Using all reflections in the resolution range 50-2.0 
A, the Rcysi is 21.8% and the Rfree is 23.8% (3% test set. oonespondlng to 828 

35 reflections). Data collection and refinement statistics are ^ven in T^le 1. 
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Intenlomain geometry was determined according to Boric et al. (1996), and buried 
accessible surface areas were calculated uslrig the Protein-Protein Interaction 
Server (htlp://viww.biochem.ucl.acAil^ (Jones and Thornton, 1996). 

Figures were prepared with the programs MOLSCRIPT, RASTER3D (Kraulls, 1991 ; 
S Merritt and Bacon, 1997). and Insight H (Accelrys), 

The atomic cooidinales of the structure is demonstrated in the Table 2. 

Protein Data Bank ID code 

The coordinates of the ^cture have been deposited with the Protein Data Bank 
10 . under ID code 1QZ1. 

I Cell culture and immunostainlng 

The NCAI^xpressing pheochromocytoma PC12-E2 cell line (Wu and Bnadshaw, 
1995) was a gift from Dr. Waus Seedorf, Hagedbm Research Institute, Denmark. 

15 The 'cells weiB grown in Dulbeoco^s Modified Eagle's Medium (DMEM) 
supplemented with 5% v/v fetal calf semm (FCS) and 10% v/v horse senjm (HS). 
100 U mr^ penicillin, 100 pg mr^ streptomycin (all from Gibco BRL) at 37*^ iri a 
humldlffed atmosphere containing 5% CQa. The fibroblastoid mouse cell Hne. L929 
(Eun)pean Cell Culture ColIectk}n)» was stably transfected with the eukaryotic 

20 expression vector pHp-Apr-1-neo (Gunning et al., 1987) containing a full-length 
cDNA encoding human 140 kDa NCAM-B or the vector atone. The NCAM cDNA did 
not contain *e exons VASE, a, b. c. or AAG. The cells were routinely grown at 
37»C, 5% CQz in DMEM supplemented wfth 10% v/v FCS, 100 U m\'^ penicillin, and 
100 pg mr^ streptomycin. For analysis of neurite outgrowth, PC12-E2 cells (8,000 
I 25 cells per well) were seeded, on top of a confluent monolayer of transfected 

fteroblastoid L929 cells in four-well LabTek Tissue Culture Chamber Slides (NUNC). 
The cells were grown for 24 h In DMEM supplemented wHh 1% v/v HS, before 
analysis. The glycosylated recombinant rat Ig3 module of NCAM (wildlype and 
mutated forms) or selected peptides were added immediately after seeding of PC12- 

30 E2 cells in order to evaluate Iheir inhibitory effects on adheaon, as reflected by 
interference with NCAM-mediated neurite outgrowth. Ig3wt. IgSmutI, and Ig3mut2 
were tested at a concentration of sdo Qg mf. All peptides were tested at a 
concentration of 200 Dg mr\ Proper controls were included and the person 
performing the experinients did not know the identity of the mutants or peptides. 
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To evaluate the length of processes of PC12-E2 cells, the co-cultures were fixed in 
4% wN paraformaldehyde for 25 mln. After washing in PBS, cells were blocked with 
10% v/v goat serum (DAKO) for 30 mfn and subsequently incubated for 1 h at room 
temperature w?!h a mouse monoclonal anti-Thy-1 antibody (Caltag Laboratories) 
5 (1:100 in PBS containing 10% vA^ goat serum). After washing, cells were Incubated . 
for 1 h at room temperature with Alexa-Fluor 568'^" goat anti-mouse IgG (Molecular 
Prot)es) (1:1000 in PBS containing 10% goat senim). All washes were performed for 
1 o min in PBS. and repeated three limes. 

The total neurite length per cell was analyzed using the sofbwaie ProcessLength 
10 (R0nn et al.. 2000). Rve independent expeiiments with the IgS module, its mutants, 

and the individual peptides were performed. In 'each experiment neurites from 200- 
I 300 cells were analyzed, in order to compare results of individual experiments and 

due to the inherently high variabflity of cell experiments, the data were nomnalfzed 

setting the difference t>etween the average neurrte length of PC12-E2 cells grown on 
15 NCAM-140-transfected and vector-transfeded fibroblasts to 100%. Statistical 

evaluations were performed using a two-^lded Student's Mast 

Dyramic Hghft scatterlrtg (DLS) measurements. 

Measurements were performed using a DynaPro-iVIS/X instrument (Protein 
20 Solutions) at 18*^0. The deglycosylated preparations of Igl-a-S (4 mg mn^], Ig1-2- 
amut (4 mg mr^> and Ig3 {10 mg mP^) In PBS pH 7 A were used to detenmlne the 
molecular weight of the reooirfMnant proteins in solution. 

Results and Discussion 
^ 25 The X-ray structure of the lgV2->3 modules of NC AM 

The X-ray structure -of NOAM lg1-2-3 was detennined to 2.0 A resolution (Table 1). 
fn the structure of lgl-2-3, the Igl and Ig2 modules are positioned in an extended 
conformation with Ig3 oriented at an angle of approximateiy 45* to the Ig1-Ig2 axis 
(Rgure 1). The linker regions between Ig1-lg2 and l>etween Ig2-lg3 are short and 

30 comprise only two (Lys98 - Leu99) and one (Asnigo) residues, respectively. The 
overall structure of the Igl and ig2 modules Is very similar to the previously 
determined Igl -2 structure (l^sper et aL, 2000) with root mean square deviations 
(r.m.s.d-) of 0.7 (96 CO atoms) and 0.8 A (93 CO aton^), respectively. In the lg1-2-3 
structure, the tilt angle between Igl and Ig2 is 11" and thereby differs by 13° 

35 compared to the lg1 ->2 structure. 
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The 98-residue Ig3 module of iBt NCAM adopts the topology of an intermediate type 
1 (11) set Ig module (Casasnovas et al.. 19d8). In the Ig3 module* the classical 
. sandwich consists of two ^-sheets with a total of nine p-strands (Rgure 1 B). The A, 
D, and E p-strands make up one sheet and the A\ C, C\ and G p-strands the 

5 second sheet A cysteine bridge Cys216 - Cys269 connects the iwo p-^eets. All 
strands are antj-pareillel except for the A' strand, which mns parallel to the C- 
termlnal part of the G strand. Ig3 contains one site for N-linked glycosylaBon at 
Asn203 posittoned in ihe A' strand. The E-F loop (residues Lye2S1 - Aep263> forms 
a 3io a-helical turn. The overall Structure of rat Ig3 is similar to the structure of 

10 chicken ig3 (Atldns et al.. 2001 ) with r.m.s.d. of 1 .65 A (95 CO atoms). 

I Parallel fnteraofions between Ig modules 

Several characteristic interacSons are observed in the structure of the NCAM lg1-2- 
3 fragment whk;h may be divided Into two groups: Interactions where the long axes 
15 (N- to C-terminu^) of two interacting lgl-2-^3 molecules are oriented in a parallel 
manner and interactions wiiere the long axes are oriented in an anti-paraliel 
manner. One parallel interaction and three ma|or anti-parallel interactions are 
obsenred in the ciystal. 

The parallel, cross-Tike dfnter interac&Mn of NCAM lg1-2-3 Involves the Ig1 and Ig2 
20 modules (Rgure 2). The total buried surface area of this interiace is 1594 (per 
dimer). which is similar to that previously obsenred In ifie lg1-2 cross-Bke cfimera 
(Kasper et al., '2000). TTie most pmrrdnent feature of the Ig1-to-lg2 interaction is the 
intercalation of two aiomatic residues of Ig1, Phel9 and TyrB5, Into hydrophobic 
pockets fomied by Ig2 residues (Rgure 3A), whic*i was also observed in the lg1-2 
^ 25 stnjctura. However, a tighter Igl to Ig2 binding interface is observed in the lg1-2-3 

structura, where the hydroxyl group of TyrSS fonns a direct hydrogen bond (K-tK>nd) 
with Glut 71, instead of a water-mediated H-bond as obsenred in Ig1'2. TyrBS also 
makes three H-bonds to the side chains of Lysl33» Glu171. and Arg173. Arg173 
forms part of the Ig2 hydrophobic pocket and makes two H-bonds to Thr63. The 
30 parallel orientation of the Arg173 and Phel9 side chains and the distance between 
the NOr atom of the guajildinium group of Arg173 and the CD atom of the benzene 
ring of Pheie (3.4 A] suggest. a cation-^ interaction between these two residues 
(Flocco and Mowbray* 1994). . 

Dynamic Light Scattering (DLS) measurements showed that deglycosylated Igl -2-3 
35 fornis a single species of molecules In solution with a molecular weight of -78 kDa, 
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oorrespondlng to a dimer. In order to demonslralB that lg1-2-3 dimerlzatlon Is 
mediated by the observed Igl to Ig2 binding, we produced a mutant o1 lg1-2-3 (Igl- 
2-3mut) contfidnrng three Ala substitutions: El 1 A. El 6A, and KIBA. These mutations 
have previously been shown to completely atjolish dimerization ot the lg1-2 NCAM 

5 fragment in solution (Jensen et a!., 1999). In the present structure Glu11 and Glu16 
form Inlramolacular salt bridges, respectively, with Arg177 and Lys98 irom the Igl to 
Ig2 linker region (not shown). These salt bridges probably contribute to the proper 
orientation of Igl with respect to Ig2 and therefore are important for the lg1-4o-Ig2 
Interaction. Lysis forms an H-bond with the cart»xyl group of Arg177 from the Ig2 

10 module stabHizing the Ig1-lg2 inteiaciion (jRgure 3A). LysIB Is located near Phe19, 
which is the criflcal residue for *ie lgHo-lg2 interaction as ft was dearly 
I demonstrated earlier (AtWns et al., 2001). Therefore, dlsmption of the LysIS - 

Arg177 H-bond may affect the orientalfon of Phe19 leadrng to elimination of the Igl- 
to-lg2 inteiBCtion, The molecular weight of the lg1-2-3mut fragment was determined 

15 by DLS to be -34 kDa, indicating a monomer. Tlifs confinns that lg1-'2-3 
dimerization is mediated by Ig1 -to-lg2 binding. 

Parallel (ds) interactions are not uncommon among cefl adhesion molecules- Thus, 
c/s dimerization has been demonstrated for the cell adhesion molecules C-CAM1, 
OCAM2, ICAM-I . necBn-2a, and JAM belonging to the Ig supeifamily (Hunter et al., 
20 1996; Casasnovas et al,. 1998; Mvahara et al., 2000; Kostrewa et aL. 2001) as weU 
as for E-, and C- cadherins (Shapiro et aL, 1 995: Tateda el al.. 1 999; Brieher et 
al., 1996). It was shown that the dimeric fonn of C-cadherin is capable of adhesion, 
whereas the monomeric form is not (Brieher et al., 1 996). 

^ 25 Anti-parallel interactions between Ig modules 

An anti-i>araIlBl interaction takes place between the Ig2 and lg3 modules of two Igl- 
2-3 molecules, thereby forming anays of lg1-2-3 dimers (Rgure 2A.B). Ig2 of one 
molecule binds to Ig3 of a second nicdeaiie, and wfae versa (Rgure 3B). The 
residues Involved am 1 12-116, 143-146, and 158-161 from the B-€trand, CD-loop/D- 

30 strand, and E-strand of IgZ. and residues 200^05, 261, and 278-289 fmm the A*- 
strand, EF-loop, and G-strand of IgS. A central element of this interaction is the 
intercalation of the side chain of Phe287 from Ig3 into a hydrophobic pocket formed 
by the side chains of Val145, Arg146, and Arg15B of the Ig2 module and Lys285 
from Ig3. Arg158 is also involved in water-mediated hydrogen bonding to residues 

35 Lys261 and Ala2a8. and Gly159 malces a direct h-bond to Asn203. 
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The ciyslal packing leaves room for glycx)sylatiDn at Asn203. In order to 
accommodate N-linted glyco$ylatton at this site, the side chain of A5n203 has to 
adopt anotfier itytamer conformation. Thereby, the carbohydrate will point away from 
the binding srte and towards a solvent channel in the ciystal» and consequently 
5 Asn203 will not interfere with Ig2-lg3 interactions. An interaction between the two 
Ig3 modules is observed at the interface, as GIn196 makes a water-mediated H- 
bond wflh Gln278. The total buried surface of the Ig2-to-lg3 IntBrfaco is 1407 per 
dimer. Accordirig to Janin (1997), the probability of finding a non-specific interface of 
the size of the Ig2-to>lg3 contact is only 1 .9%. 

10 Another anti-parallel Interaction between two lg1-2-3 molecules Is formed between 
two Ig2 modules (Rgure 2C.D). This interaction involve residues 103-121 and 150- 
158 of the AAMoop/A'-stFand/A'B-ioop and the DE-loop^-strand and has the total 
buried surface of 958 per dimer (Rgure 3C), Here, the central residue appears to 
be Glut 14, which makes two H-bonds to Sen 51 (side chain and backbone). Apart 

15 from an extensive hydrogen-bonding network, espedally through water molecules, 
Vatli7, Val119, LeulSO, and Tyr154 of both Ig2 modules fomn a number of 
hydrophobic contacts wrOi each other at the lg2-to-lg2 interface (not shown). 
A slightly smaller anti-pafHilel InteracGon (858 A^ of total buried surface per dimer) ss 
fonned between the Ig1 and IgS modules (Rgure 2C,D), vivohnng residues 32-47 

20 and 76-88 from the C-strand/CX;'-loop/C -sbaiyVC'D-Ioop and F-slrand/FG-loopA3- 
strand in Ig1, and residues 198, 213^223, and 248-253 from the A-strand, B- 
strandABC-loop, and D-strand/DE-loop in Ig3 (Rgure 3D). Arg198 and Asp249 forni 
direct H-bonds to the backbone oxygen atoms of AlaBI and Glua2 and two salt 
bridges wftfi Lys76, respectively. Additionally, one water-mediated H-43ond is formed 

25 between Lys42 and Asp250, one between Ser44 and GJy220, and two between 
Ser44 and Glu223, The conserved Ph836 and Phe22l are packed against Asp249 
and Gln47. respectively. Together two lg1-to-Ig3 interaction sites and one lg2-lQ-fg2 
site mate up a predominant contact between lg1-2-3 dimers in the crystal (2654 A^ 
forming the second array of lg1-2-3 dimers (Rgure 2C,D) perpendteuiar to tiie Ig2- 

30 to-Ig3-medlated array (Rgure 2A,B). Contact areas of similar sizes have been found 
in other CAIWls, Cis dimers of human ICAWJ-I and mouse JAM have 1100 A^ and 
1200 A^ of total buried surface area (per dimer), respectively (Casasnovas et al. 
1998; Kostrewa et aL, 2001), whereas trans dimers of rat CD2 and chicken axon'm- 
1/TAG-1 have even larger contact areas of 1 300 A^ and 2000 A^ (Jones et al„ 1992; 

35 Fneigang et al., 2000). 
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The ig3 module does not dimerlze in solution 

Tli'e molecular weight of the deglycosylated Ig3 module in solution was determined 
by OLS to be ~11.2 kDa, whicli oon^sponds to a monomer. In agreement with this 
obsen^tion, a small anti-parallel contact is fonned between two Ig3 moduies in the 
crystal, involving the polar residues 260*264 from the EF-loop with a total buried 
area of only 487 per dimer (not shown). Tlie lg3-to-lg3 contact does not Involve 
residues of the previously suggested homophllic binding sequence (Rao et aL, 
1992), and probably only reflects a crystal packing contact. 



Ig3 Inhlbfts NCAMnfependent neurite outgrowth 

I NCAM-NCAM interaction is known to induce neurite ou^n>wth fiom NQAM- 

expressing PC12-E2 cells grown on a confluent monolayer of NCAM-expressing 
fibroblasts (Kolkova et al.. 2D0Q). Inhibition of fie NCAM-IsJCAM interaction will 
15 ' therefore Inhibit neurite outgrowth in PC12-E2 celts. 

In order to examine the biological significance of the observed lg1-to-lg3 and lg2-to- 
Ig3 contacts in the structure of NCAM ig1-2-3, we tested the inhibitory effect of the 
recombinartt Ig3 module on NCAM-NCAM adhesksn. Furlhennore, we prepared two 
IgS mutants containing mutations of the residues R198A, D249G, E253A (IgSmun) 
20 of the Igl-to-IgS contact site (see FQUre 3D} and K285A. F287A Os3mut2} of the 
lg2-to-l93 contact site (see Rgure 3B). In Rgure 4 it can be seen that the wHdtype 
Ig3 module (IgSwt) indeed has an inhibitory effect, whereas both mutants ars 
inactive, thereby strongly supporting that both the Ig1-to-lg3 and lg2-lD->g3 contact 
sites are participating in homophllic interactions. 

^ 25 A simnar co-<:ulture test-system of NCAM-expressing ciilcken retinal ganglion cells 

grown on top of NCAM-140-tr5iasfected mouse L-cal^ fias been successfully used 
to denmnstrate a disruptive effect of mutations in the IgS module homophllic binding 
»'te (Ig1-1D-Ig3 binding site in the present work) as well as to show an faihibition of 
neurite outgrovrvth by synthetic peptides representing this homophllic binding site 
30 (Sandigetal. 1994). 

interaction interface peptides inhibit neurite outgrt>wth 

It has previously been demonstrated tfiat peptides representing homophrlic binding 
sequences from Ig3 and Ig2 modules of NCAM inhibit NCAM-mediated cell 
35 aggregation (Rao et al., 1992;. Sandig et al. 1994; Rao et al., 19d4; Soroka et aJ. 
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2002). Thereforo. in order to further examine the blotoglcal significance of the 
observed lgl-to-lg2, lg1-to-lg3. and lg2.to-Ig3 csoniacts in the stmcture of NOAM 
lg1-2-3, we tested the, inhibitory effect of a series of peptides representing amino- 
acid sequences from the observed cx^ntact areas (Rgure 4). 

5 The Ig1 -to-ig2 contact was repnesented by a peptide 1 0-GEISVGESKFl=L-21 (P1 -B) 
(SEQ fD NO: 19), covering the B D-stnand of Igl and containing the l<ey residue 
PhBl9 in the lg1-to-lg2 binding (Kasper et al., 2000; Atkins et aL, 2001). As a 
negative control, two peptides GEISVGESKAFL (PVB-F19A) (SEQ ID NO-21) and 
GEISVGESM/IL (P1-B-F19A-i=^0A) (SEQ ID NO: 22) containing a Single Ala 

10 Gubstttution of F19 and a double Ala substitution of both F19 and F20. lespectively. 
were used. 

I The lg1-to-lg3 contact was represented by a peptide 244- 

KHIFSDPSSELTIRNVDKNDE-264 (P3'DE) (SEQ ID NO: 20), covering the 
sequence of the D and E p-strands and the E-F loop of the Ig3 module- THis peptide 
15 is homologous to the sequence previously suggested to tse a homophilic binding site 
In the !g3 module of chicken NCAM (243-KYSFNYDGSELIIKKVDKSDE-2e3) (SEQ 
ID NO: 23) (Rao et al., 1 992), As a negative control, a tmncated version of the P3- 
DE peptide 244-KHIFSDDSSE-253 {P3-DE-tmnc) (SEQ ID NO: 24) was used. The 
P3-DE4njnc peptide Is homologous to the 243-KYSFNYDGSE-252 (SEQ ID NO: 
20 25) chidcen sequence which was tess potent than the longer sequence (Rao et al:, 
1992)- 

The lg2-to-Ig3 contact was represented by a peptide 281-SIHLKVFAK-289 (P3-G) 
(SEQ ID NO: 13) from the Ig3 module, This sequence covers the C-terminai part of 
the G p-strand including the solvent-exposed Phe287. As negative controls, two 
I 25 peptides SIHLAVAAK (P3-Q-K285A-.F287S) (SEQ ID NO: 26) and SIHUKVGAK (P3- 

: G-K2e5A-F2S7G) (SEQ ID NO: 27) with substitutions of K2a5 and F287 were used. 

Both P1-B and P3-G peptWes contain two hydrophobic residues (lie and Val/Leu) 
close to their N-temiinI and at least one Phe residue ctose to their C-terminL As a 
control peptide with ^mSar hydrophobic pnriperties we selected a peptide 213- 
30 TLVADADGFPEP-224 (P3-B) (SEQ ID NO: 3) covering the B ^-strand and B-C loop 
of the Ig3 module, and including Gly220. Phe221, and Glu223 Involved in lg1-to-lg3 
binding. In spite of sequence similarity with Pl-B and P3-G peptides, the P3-B 
peptide was not active (Rgure 4G)- This is probably due to the fact that Phe221 in 
lg3 is partially solvent exposed and Gly220 and Glu223 form water-mediated 
35 hydrogen bonds (Rgure 3D). In contrast, the peptides P1-B, P3-DE, and P3-G either 
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contain Phe buried in a hydrophobic pocket or residues forming direct H-bonds 
(Figures). 

In conclusion, the cell co-ojtture experiments demonstrated that the P1-B, P3-DE, 
and P3-G peptides all inhibited NCAM-stlmulated neurite outgrowth, indicating an 
5 impaired NCAIVI-NCAM binding between the two cell layers. The corresponding 
control peptides had mtle or no Inhibitory effect (Rgure 4G). The P1-B peptide 
interferes with the lg1-to-Ig2 InteFaction and thereby inhibits the Ig1-lg2-;m8diated as 
dimerization of NCAM. In the crystals of the lg1-2-3 module zipper-liice arrays of 
NCAM cfs dimers are observed, reflecting trans interactions of ISfCAM. Trans 

10 interactions therefore seem to require cis dimerization of NCAM molecules (Figure 
2). The P3-DE and P3-G peptides will not affect cis interactions but interfere with 
tmns intBractions. Since the NCAM-dependent neurite outgrowth iBlies on NCAM- 
MCAM interactior^ between the two cell byers, an inhibition of "tiiese oiteracfons 
will direcUy affect N^UVt-medlatedneurtte ou^iowth. 

(5 In our study, we show that mutations in the peptides derived from the Ig3 nrx^dule . 
produce the same effect as that of the similar mutations in the fg3 module. This 
demonstrates that In ^is experimental setup the employed peptides mimic the Ig3 
module, and thus can be used as a convenient and simple tool for further analysis. 
Moreover, the peptides representing the sequence of the Ig3 module homophilic 

20 binding site of chicken NCAM (lg1*to-lg3 binding site in the present work) have been 
previously used to identify and characterize the Ig3 module homophfiio bincSng Bite 
(Rao et al., 1992; Sandig et al., 1994; Rao et a!., 1994). These results, combined 
with the Ig3 mutation studies, provide strong evidence for a biological roie of the 
obsen/ed lgl-fo-lg2, Igl -to-lg3, and lg2-tD-lg3 contacts. 

25 

^ Novel zipper mechanism for NCAM homophilic adhesion 

The crysial structure of the Igl -2-3 fragment reveals novel interact'tons between the 
igl arKl Ig3 and the Ig2 arid Ig3 modules of NCAM, as well as shows previously 
obsen/ed lg14o-lg2 and lg2-to«lg2 interactions (Kasper et al, 2000). Together, 
30 these contacts mediate formation of two perpendicular zipper-like arrays of the Igl- 
2-3 dlmsrs (Figure 2). The parallel interaction of the NCAM lgl-2-3 molecules in the 
crystal mediated by the lg1>to-lg2 contact may reflect an interaction between NCAM 
molecules present on the same cell surface - cis interaction. The anti-parallel 
interactions mediated by the lg1-to-lg3, fg2«to-lg2. and the lg2-to-lg3 contacts may 
35 reflect the interactton of NCAM molecules present on opposing cells - trms 
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interactions. Based on all presented observations, we propose a model for NCAM 
hemophilic adhesion, consisting of two zlpper-like arrays of NCAM moleoules 
(Rgure 5). In the "compacf zipper (Figure 5A), NCAM ds dimers originating from 
opposing cell membranes are arranged as £irrays through ig1*to-lg3 and lg2-to-lg2 
5 interactions. We specajlate ttiat "compacf zippers- are likely to form first as they 
allow larger distances between opposing cell membranes than the peipendloular 
"fiaf zippers. In the "fiar apper (Rgure 5B), the ig2-to-lg3 Interactions suggest a 
lateral association between the NCAM "compacT zippers thereby forming a double 
zipper adhesion complex (Figure 5C). The ^ycosylation at Asn203 of Ig3 (Rgure 2) 

10 is not likely to interfere with the ablliiy to form the zippers as supported by tfie fact 
that tfte glycosylated IgS module inhibits NCAM-mediated neurite outgrowth, 
) whereas glycosylated Ig3mut2 containing murtations at the Ig2-lg3 binding site is 

inactive (Rgure 4F,G). In the "compacf zipper, the heparin binding sitra (133- 
KHKGRDVILKKDVRR-148) (SEQ ID NO: 39) (Cole and Akeson, 1989) of lg1-2-3 

15 molecules are solvent exposed (Rguns 2C,D) and therefore'accessiWe for binding to 
heparin and heparan sulfate molecules^ suggesting that NCAM can be engaged in 
hornophilio and heterophilic interactions simultaneously. 

In Older to accommodate all seven exbaoeliular modules of NCAM wnthin a typical 
distance between plasma membranes of -30 nm (Hall and Rutishauser, 1987), a 
20 bend has to be introduced tn the NCAM molecules In our model (Figure 5). Analyses 
of NCAM by electron microscopy have revealed such a bent rod-like structure (Hall 
and Rutishauser, 1987; Becker et aL, 1989). The angle of the bend at the hinge- 
region between N-terminal (-18 nm) and C-lermlnaJ (-10 nm) parts varies 
considerately (50-140'') with an average value of 98"" (Becker et al., 1989) and 
I 25 presumably provides sufficient Internal flexibility for NCAM to fit within the ceil-oell 

distance. Based on ttiese studies and on an average length of -4.3 nm for an Ig 
module (present woifc) and -3.5 nm for a Fhlll module (Leahy et aL. 1996), the 
hinge region is most likely located after Ig4. A mufliple sequence altgnmem of 
NCAM sequences from various species of vertebrates reveals conserved Pro, Lys, 
30 and Gly residues in the PKLQGP sequence connecting the Ig4 and lg5 modules. 
Since Pro and Gly are typically associated with polypeptide bends, this sequence is 
likely to introduce a bend between Ig4 and IgS modules. The double zipper 
observed in the crystal (Rgure &C)' presents Ig modules 1 to 3 at differing heights, 
implying that the NCAM molecules upon co-existenoe of ttie *appers are bent with 
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dfRerent angles. This is in accx^rdance with the electron mfcrosoopy da^ (Hall and 
Rutishauser, 1 987; Becker et al., 1 989). 

Although ci$ interactions between the ]g1-lg2 modules do not mediate cell-celi 
interactions themselves, they probably contribute to the stabllfly of the trvins 
5 interactions. This contention is supported by the cell oo-^ulture experiments using 
the peptide oorresponding to the ^ in Ig1 binding to Ig2 (Rgure 4). 

Furthennoie. an inhibttoiy effect on cell aggregation was recently demonstrated for 
a peptide 172-GRILARGEINFK''182 (P2 peptide) (8EQ ID NO: 28} representing the 
site in the Ig2 module binding to the Igl module (Soroka et ai.« 20Q2). Therefore, we 
10 suggest that the formation of ds dimers may be a prereqiRSite for the establishment 
of tmns fnteractlons. 

I To our knowledge, only three X-ray structures of Ig module containing adhesion 

molecules have been determined comprising three. or more Ig modules (axonin- 
l/TAGI (Freigang et a!., 2000), hemolin .(^u et al^ 1998), and CEU (Wu et aU 
15 . 1997). A similar 2sipper^ike array oT trans-Interacting c/s homodimers has been 
observed in the crystal structure of the junctional . adhesion molecule (JAM) 
(Kostrewa et al., 2001 ). A zipper-like mechanism of homophllic Interactions was also 
suggested for axonln-l/TAG-l (Freigang et a1.^ 2000), where molecules alternately 
provided by opposed membranes form a linear zipper-like array. However, the 
20 double zipper formed by NOAM differs fundamentally from the previously described 
zippers 

In conclusion, we here present a rK>vel model for NOAM homc^hilic bindvig, which 
is based on the formation of zippers. The model is in agreement with a number of 
studies, demonstrating that the Igl, ig2. and Ig3 modules all are involved In NCAM 

25 homophllic binding (Rao et aL, 1982; Sandig et al., 1994: Kiselyov et al., 1997; 
I Jensen et al., 1999; Kasper et af., 2000; Atidns et al.. 2001) and reconciles a large 

body of conflicting biological data. The crystal structure of the lg1-2-3 fragment 
reveals details of two so far unknovyn Interactions between Igl and Ig3 and between 
Ig2 and Ig3. Interestingly, the Igl and Ig2 modules of NCAM mediate both cis and 

30 tmns Irrteractions simultaneously, whereas Ig3 is involved only in &ans interactions. 
All taken together, our study implies that it is the Joined forces of the first three Ig 
modules that confer the strength of the NCAM-mediated adhesion. 
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Claims 

1. A method of modulating cell dEfterentialion and/or survival of* ftie neural cell 
S adhesion molecule (NOAM) presenting cells compn'slng 

a) providing a candidate compound capable of 

i) interacting vwth the Igl module of NCAM, and thereby mimickmg and/or 
modulating Ihe interaction between the Igl and Ig3 modules of NCAM, 
wherein said modules are from two individual NOAM molecules, and/or 
10 ii) Interacting with the Ig3 module of NCAM, and thereby mimicking and/or 
modulating the interaction between the Ig3 and Igl modules of NCAM, 
wherein said modules are from two individual NCAM molecules, and/or 
tii) interacting with the Ig2 module of NCAM, and thereby mrmiddng the 
interaction between Ig2 and Ig3 modules of NCAM. wfierein said modules 
15 I are from two individual NCAM molecules/ and/br 

iv) interacting with ihe Ig3 module of NCAM, and hereby nriimicking and/or 
moduiatir^ the interaction between the Ig3 and fg2 modules of NCAM, 
wherein said modules are from two individual NCAM molecules, and/or 

v) interacting with the ig2 module of NCAM, and ther^y mimicking and/or 
20 modulating the Interaction tjetween the Ig2 and Ig2 modules of NCAM, 

wherein said modules are from two individual NCAM rnolecules, 

b) providing at least one NCAM presenting cell; 

c) contacting tfie at least one NCAM presenting cell with at least one candidate 
compound of (a), and theretiy moduiafing cell differentiafion and^or survival of 

25 ttie at least one NCAM presenting cell. 

2. The method of claim 1, whenain the cell differentiation and/or survival are ' 
mediated by NCAM. 

30 3. The method of the claims 1-2. wherein the NCAM is mammalian NCAM, or 
variants, or fragments ffiemof. 

4. The method of daim 1 , wherein the candidate compound is selected from the 
group oonprising peptides, carbohydrates, lipids, or co-polymers of anuno acids 
35 * with other organic molecules: 
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5, The method of claim 4, wherein the candidate compound is selected from the 
group comprising peptide fragments or variants of peptide fragments derived 
from the sequence of fvSCAM having the NCBI accession numbers NP_1 13709 
(SEQIDNO:40)- 

5 ■ . 

6. A method for screening- of a carKffdaie compound for capabirrty.of modulating 
cell differenfiation and/or sun^val of NCAM presenting cells, said compound is 
capable of, 

i) interacting with tfie Igl module of NCAM, and thereby mimicking and/or 
10 modulating the interaction between the Igl and Ig3 modules of NCAM^ wherein 

said modules are from two individual NCAM molecules, and/or 

ii) interacting with the Ig3 module of IMCAM, and thereby mimrcldng and/or 
modulating the interaction between the Ig3 and Igl modules of NOAM, 
wherein said modules are from two individual NCAM molecules, and/or 

.15 lii) Interacting with the Ig2 module of NCAM. and thereby mimiddhg the 
interaction between Ig2 and Ig3 modules of NCAM, wherein said modules 
are from two Individual NCAM molecules, and/or 
iv) interacting with the Ig3 module of NCAM. and thereby mimicking and/or 
modulating the interaction between the IgS and Ig2 modules of NCAM» 
20 wherein said modules are from two individual NCAM molecules, and/or 

interacting with tfie ig2 module of NCAM, and thereby mimicking and/or 
modulating the Interadtlon between the Ig2 and IgZ modules of NCAM, 
wherein ssud modules are from two incfividual NCAM molecules, 
said method comprising 
25 a) providing the candidate compound; 

b) providing a compound comprising the NCAM Igl -2-3 module, or fragments 
of said modufe, such as Igl, Ig2p Ig3, or ig1-2, or lg2-3 modules; 
• c) detecting interaction between compounds of (a) and (b). 



30 7. The screening method of claim 6, wherein the candidate oorrpound is selected 
from the group comprising peptideSi carbohydrates, lipids, or co-poiymers of 
amino acids with other organic molecules. 
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8. The screening method of claim 6^ whereirk the compound of step (b) is a solutron 
of the NCAM lgl-2-3 module, or fragments of said module, such as igl , ig2, Ig3. 
or ig1 "2, or Ig2-3 moduies. 



' 5 9. The screening method of clajm 8, wherein the solution is an aquaiic solution 

10. The screening method of claim 6. wherein the compound of step (b) is a 
ciystaUine protein comprteing of the lg1-2-3 module of NCAM. 

10 - 11 . A crystal of a polypeptide oonf^dsing the Ig1 -2-3 module of NCAM comprising at 
least 289 consecutive amino acids from the sequence of rat NiCAM (NCBI 
accession number NP_1 13709) (SEQ ID NO; 40), said module comprising a 
homophyfic binding site of NCAM. 

15 12. The Cfystai. according' to darm 11, wherein the polypeptide comprises aa 1 to 
289 of SEQ ID NO: 40. 

13. The crystal according to claim 11, wherein the polypeptide corrsists of aa 1 to 
289 of SEQ ID NO: 40 and an extra amino su^id sequence of 1 to 4 amnio adds 

20 nesidues. 

14. The crystal accoiding to claim 1 1 , wherein the crystal compnses the polypeptide 
accortling to claims 11. 12 or 13 and a candidate compound, said candidate 
compound is a candidate compound accortling to dalm 1 or 6. 

25 

15. The crystal according to claim 11, wherein said crystal diffracts X-rays for 
delemnfnation of atoiruc co-ordinates to a resolution of at least 4 A. 

16- The crystaJ accordrng to dalm 1 1 , wherein the crystal effectively diffracts X-rays 
30 for the determination of the atomic coordinates to a resolution at most 5. o A. 



1 7, The crystal according to claims 15 or 1 6, wherein the crystal effectively diffracts 
X-rays for the determination of the atomic coordinates to a resolution 1 . 5 A. 
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18. The crystal according to daim 11, wherein said crystal comprises atoms 
arranged in a spatial relationsh^ represented by the structure co-ordinates of 
Table 2 or by TOordinates having a root ntean squane deviation therefrom of not 
more than 2.5 A. 

5 

19. The ciystal according to daim 11, wherern said crystal has unit ceD dimensions 
of a==51.5 A, b»i08.5 A, 149.0 A, alpha»^0^ beta=90^ gamma=^^ 

ao. A method of preparing a crystal of a polypeptide comprising the Ig1-2-3 module 
10 of NCAM comprtsing at Jeast 289 consecutive amino acids from the sequence of 

rat NGAM (NCBI acoession number NP_113709) (SEQ ID NO: 40), said module 
oompriGing a homophylic binding site of NCAM, wherein said method comprfees 
the steps of 



15 0 providing said polypeptide; 

li} optionally providbig a dompound capable of Interacting with said 
polypeptide; 

iii) growing the crystal under conditions wherein said polypeptide, and 
optionally said compound, is incubated in a buffer comprising in the 

20 range of 5 to 25% polyetiiylene glycol, in the range of 0.01 M to 0.5M 

salt in flie range of 1 to 1 0% pf an alcohol selected from the group 
consisting of glycerol and 2-methyl-2.4-penttianedioI, wherein said 
buffer has a pH in the range of 6 to 9; 

iv) thereby preparing said crystal. 

25 

^- 21. An assay for selecting a candidate compound capable of modulating cell 

different^on and/or survival of NCAM presenting cells, comprising the steps of 
i) Incut>ating at least one candidate compound and a compourKl comprising the 
lg1-2-3 module of NCAM in a solution followed by 
30 ii) ^ preparing a crystal according to the method of claim 20, said crystal 
compiling the at least one candidate compound and the lg1*2-3 module of 
NCAM;- . ' 

Wi) determining the three-dimensional structure of the crystal of step (ii) fbUowed 
by ' 
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iv) the selection of the candidate compound capable of (1) interacting witin the 
Ig1 module and thereby modulating the interaction between the Ig3 and Igl 
module in the crystal of the lg1-2-3 module of NCAM, and/or (2) InterBCting 
to the Ig3 module and therBby modulating the interaction between the Igl 

. S and the Ig3 module in the crystal of the ig1-2-3 module of NCAM, and/or (3) 

interacting with the Ig2 module and thereby modulating the Interaction 
between the Ig3 and Ig2 mochjie in the crystal of the lg1-2-3 module of 
NCAM andA>r (4) interacting with the IgS module and thereby modulating the 
interaction between the Ig2 and Ig3 module in the crystal of the lgT-2-3 
10 module of NCAM, and/or (5) interacting with ihe ig2 module and thereby 

modulating the tnternctton of the Ig2 and Ig2 module in the crystal of the Igl - 
^ . 2-3 module of NCAM; 

v) contacting the candidate oompound of step <h^) with an NCAM presenting 
cell in vitro followed by 

15 vi) evaluating the cellular response to the candidate compound. 

22. The assay of dalm 21, wherein steps (i) and (ii) aie sul3stituted by the step of 
incubating the crystal of the lo1-2-3 module of IMCAM as defined in daims 11-19 
with a candidate oompound in solution, and the steps (in-lv) are as in daim 1 8. 

20 

23. A screening method for selecting a candidate compound capable of modulating 
cell differentiation and/or survival of NCAM presenting cells, comprising the 
steps of 

i) providing a polypeptide comprising the Igl -2-3 module of NCAM, or parts of 
^ 25 said module, such as Ig1 , Ig2, IgS, or Igl -2, or lg2-3 modules 

if) generating a structural model of the Ig1^2^ module of NCAM, or parte of 
said module, such as Igl, Ig2, Ig3, or igl-2, or lg2-3 modules, by corrputer 
modelling techniques; 
iii) designing a candidate oompound into the structure of said generated model; 
30 iv) testvig the candidate compound of step (in) in an in vitro or in vivo assay. 

24. The screening method of claim 23, wherein the computer generated model ts the 
stoicturcd model of the igl -2-3 module of NCAM, or parts of said module, such 
as the Igl, Ig2, IgS, or Igl -2, or lg2-3 modules in solution. 

35 ' . 
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25, The screening method of claim 13, wherein the computer generated model is the 
structural model of a crystal of the Jg1-2-3 modufe of NCAM according to claims 
11-15, or parts of said module such as Ig 1 , Ig2, IgS, Igl -2 or lg2-3 modules. 

5 26. The method of claim 1 . B or 23, wherein the candidate is for the manufacture of 
a medicament for the treatment of normal, degenerated or damaged IMCAM 
presenting ceils. 

27, The method of dafm 1, 6 or 23, wherein the candidate compound is for the 
10 manufactuie of a medicament for the treatment comprising the stimulation of 

differentiation of N-CAM presenting cells and/or survival thereof. 



28. The TOthod of claim 1, 6 or 23. wherein the candidate compound is for the 
manufacture of a medicarnent comprising treatment of diseases and conditions 

15 of the central and peripheral nervous system, or of the muscles or of various 

organs. 

29. The method of daim 1, 6 23, wherein the c^andidate compound js for the 
manufacture of a medicament for the treatment of diseases or conditions of the 

20 central and peripheral nervous system, such as postoperative nerve damage, 

traumatic nerve damage, impaired myelination of nerve fibers, postischaemic 
damage, e.g. resufting from a stroke, Parkinson's disease, Alzheimer's disease, 
Huntington's disease, dementias such as multiinfarct dementia, sderosis, nenre 
degeneration associated with diabetes mellitus, disorders affecting the dtcadian 

25 dock or neuRwnuscuiar transmission, and schizophrenia, mood disorders, such 

as manic depression; for treatment of diseases or conditions of the musdes 
induding conditions with impaired function of neuro-muscuiar connections, such 
as after organ transplantation, or such as genetic or traumatic atrophic muscle 
disorders: or for treatment of diseases or ronditions of various organs, such as 

30 . degenerative conditions of the gonads, of the pancreas such as diabetes 
mellitus type I and II, of the kidney such as nephrosis and of the heart, liver and 
t>owel. 

30. The method of dairn 1, 6 or 23. wherein the candidate compound is for the 
35 manufacture of a medicament for the treatment of postoperative nerve damage. 
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traumatic nerve damage, impaired myellnation of nerve fibers, poslfschaemfc, 
e.g. resulting from a stroke, Parkinson's disease, Alzheimer's disease, 
dementias such as multilnfanrt dementia, sclerosis, nen^e deseneratlon 
assodated writti diabetes meBitus, disorders affecting the drcadlan dock or 
5 neufo-muscular transmission, and schizophrenia, mood disorders, such as 

manic depression. 

31. The method of claim 1, 6 or 23, wherein the candidate compound is for Ihe 
manufacture of a medicament for the promofion of wound-healing. 

10 

32. The method of claim 1, 6 or 23. wherein the candidate compound Is for the 
manufacture of a medicament for the treatment of cancer. 

33. The method ot daim 1, 6 or 23, wher^ the can«fidate 'con(H>ound is for tha 
15 manufacture of a medicament for the prevention of cell death of heart musde 

cells, such as after acute myocardial irTfeirction. or after angrogenesis* 

34. The method of claim 1, 6 or 23, wherein the canoKdate compound is for the 
manufacture of a medtcament for revascularsatbn. 

20 

35. The method of claim 1, 6 or 23, wherein Ihe candidate compound Is for the 
manufaciuiB of a medicament for the stimulalion of the abflity to learn and/or of 
the short arvVor long-term memory. 

25 3B. Use of a crystal of the Ig1 ^-3 .module of NCAM, of a part of said module such 
as the Ig1, fg2, Ig3. igl-2, lg2-3 and lg1-3 modules, for the manufacture of a kit 
for screening a candidate compound capable of modulating NCAM homophylic 
adhesion-dependent cell differentiation and/or survival. 

30 37. A kit for screening a candidate compound capable of modulating NCAM 
homophylic adf^slon dependent oell diffenenttation and/or survival, said kit. 
comprising 

1) the rg1-2r3 module of NCAM in wlutron, and/or 
10 a crystal of the Igl -2-3 module of NCAM as defined in claims "1 1 -1 S. 
35 ... 
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3&. A csuididate compound capable of 

I) interacting wrth the Igl module of NCAM, and thenaby mimicking and/or 
modulating the interaction between the Igl and Ig3 modules of NCAl^ 
wherein said modules are from two individual NCAM molecules, and/or 
5 B) interacting with the Ig3 module of NCAIW, and thereby mimicking and/or 
modulating the interaction between the Ig3 and Ig1 modides of NCAM, 
wherein sakJ modules are from two Indlvlduar NCAM molecules, and/or 
IB) interacting with the ig2 module of NCAM» and theret>y mimicking tile 
interactian between ig2 and Ig3 modules of NCAM. whei^in said modules 
10 are from two individual NCAM molecules, amd/or 

Iv) interacting with tiie Ig3 module of NCAM, and tiiereby mimicking and/or 
I modulating the interaction between the Ig3 and Ig2 modules of NCAM, 

wherein said modules are from two indi\^dual NCAM molecules, and/or 
v) Interacting with the Ig2 module of NCAM. and then^y mimicking and/or 
15 modulating the htetiaction between the Jg2 and ig2 modules of NCAM, 

wher^n said modules are fiom two individual NCAM molecules. 
»id compound b selected fionn the group compri^ng pepBde fiagments having the 
amino acid sequences selected from the group 
Wi=SPNGEKLSPNQ (SEQ ID NO: 1) 
20 YKCVVTAEDGtQSE(SEQ/DNO:2) 
TLVADADGFPEP (SEQ ID NO: 3) 
QIRGIKKTD (SEQ ID NO: 4) 
DVR (SEQ ID NO: 5) 
RQIKIOD (SEQ ID NO: 6) 
I 25 DVRRGIKKTD (SEQ ID NO: 7) 

^ KEGED (SEQ ID NO: B) 

IRGIKKTD (SEQ ID NO: 9) 
KEGEDGIRGIKKTD (SEQ ID NO: 10) 
DKNDE{SEQ ID NO: 11) 
30 TVQARNSIVNAT (SEQ ID NO: 12) 

SIHLKVFAK (SEQ ID NO: 13) 
LSNNYLQIR (SEQ ID NO: 14) 
RFIVLSNNYLQI (SEQ ID NO: 15) 
KKDVRFIVL5NNYLQ1 (SEQ ID NO: 16) 
35 QEFKEGEDAVIV (SEQ ID NO: 17) 
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KEGEDAVIVCD <SEQ ID NO: 18) 
GEIS VGESKFFL (SEQ ID NO: 19) 
KHIFSDDSSELTIRNVDKNDE {SEQ ID NO: 20), 
. or ftagments, or variants or combinations thereof, wherein said amino acid 
• sequences being indentified by the screening method according to claim 23. 

39. The compound according to claim 38, said compound hawing the arrano add 
sequence WFSPNQEKLSPNQ set forth In SEQ ID NO: 1 . Itagments or vaiiante 
theraof, 

40. The compound accoiding to claim 38, said compound having the amino add 
sequence YKCWTAEDGTQSE se* forth in SEQ ID NO: 2, fragments or variants 
thereof. 

IS 41. The compound according to claim 38, said compound having the amino add 
sequence TLVADADGFPEP set forfli In SEQ ID NO: 3, fragments or variants 
thereof. 

42. The compound according to claim 38. said compound having the amino acid 
20 sequence QIRGIKKTD set forth in SEQ ID NO: 4, fragments or variants thereof. 

43. The compound according to claim 38, said compound having the amlrio add 
sequence DVR set forth in SEQ ID NO: 5. fragments or variants thereof. 

25 44. The compound acooiding to cteum 38. said compound having the amino add 
sequence RGIKKTD setfonh In SEQ ID NO; 8, fragmsrits or variants thereof. 

45. The compound accorcOng to claim 38, said compound having the amino add 
sequence OVRRGIKKTD set forth in SEQ ID NO; 7, fragments or variants 
30 thereof. 

46! The compound accordir^ to daim 38. said oompound having the amino acid 
sequence KEGED set forth in SEQ ID NO: 8, fragments or variants thereof. 
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47. The compound acconilng to daim 38, said compound having the amino add 
soquence IRGIKKTD set forth in SEQ ID NO: 9, fragments or variants thereof. 

48. The compound accoiding to claim 38. said compound having the amino acid 
sequence KBSEDGIReiKKTO set forth in SEQ ID NO: 10, fragments or variants 
thereof. 

49. The compound according to daim 38. said compound having the amino add 
sequence DKNDE set forth in SEQ ID NO: 1 1 . fragments or variants thereof. 



50. The compound according to Claim 38. said compound having the amino acid 
I sequence TVQARNSIVNAT set forth in SEQ ID NO: 12. fragments or variants 

ttiereof. 

15 51. The compound accoiding to dalm 38, -said compound having the amino add 
sequence SnSLKVFAK set forth in SEQ ID Na 13, fragments or variants 
ttereof. 

52. The compound according to daim 38, said compound having the amino add 
20 sequence tSNNYLQIR set forth In SEQ ID NO: 14, fragments or variants 

tttereof. 

53. The compound accoiding to dalm 38. said compound having the amino add 
sequence RFlVLSNNYLQl set forth In ^Q ID NO: 15, fragments oc variants 

^ 25 theiBof. 

84. The compound accoiding to dalm 38, said compound having the amino acid 
sequence KKDVRFIVL8NNYLQI set forth fn SEQ ID NO: 16, fragments or 
variants tfrereof. 



SS.TTie compound according to clafm 38. said compound havirig the amino add 
sequence QEFKEGEDAVIV set forth in SEQ ID NO: 17. fragments or variants 
thereof. 
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56. The compound according to claim 38. said compound having the amino acid 
sequence KEGEDAVIVCD set forth in SEQ ID NO: 18. fragmente or variants 
theneof. 

5 57. Use of one or more compounds as defined in any of the dafms 38-56 for the 
manu^cture a medloanient for the treatment of conditions as defined in any of 
the ciaimd 26-35. 
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Table 1- Crystallographic data and refinement statistics 





Native data set 


Wavelength (A) 


1,052$ 


Resolution range (A)** 


50.0-2.0(2.07-2.0) 


No. of observed reflections 


164,206 


No. of unique reflections 


27.881 


No. of reflecttons \n R<^>» set 


828 


Completeness (%} 


99.2(99.4} 




19.6(1.4) 




3.9(20.9) 




21.823.6 


No. of refined non-liydrogen atoms^ 




protein 


2248 


water 


265 


Average B-fiaclor (all atoms, fi?) 


60 


Wilson B-fact!or(A=') 


45 


R.im,s. A bond lengths^angle^ 


0.'D081/1.7 


Residues in allowed regions 


97% 



Values in parentheses are siatlsfics forthe highest resolution bin. 

{l)--Yi,,„\Bdd^<Ihktp\/'£^IMi. Where Ihld is the measured inrtensHy 

of the reflections with Indices hkl. 

^R-'2lhuW^\^4^^ w^^^ \l^o\Qnd \Fc\ are the observed and 
calculated structure factor amplftudes for reflecfion hkl. appfied to the woric 
{Raysi=97%) and test (RiraB=3%) sets, respectively, 

"^Residues -2. 239 and 240 were not located. Residues originating from the 
cloning site were ghfen negative integers, 

^Root mean squared deviations (rms A) in bond length and angles from Ideal 
values. . , 

*The Ramadiandran plot was calculated according to Kleywegt and Jones. 

(1996). 
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Table 2 

CQKIFZ3D 
CQMPND 
COfiffSND 

SOURCE 
SOURCE 
SOURCE 
SOURCE 
SOCJRCE 
SOURCE 
SOURCE 
SOURCE 
SOURCE 

■RXPDTA 
AUTHOR 
AUTHOR 
AUTHOR 

iJRNIi 

HEMARK 
REtmRK 

BEfilZVRK 
REM2VRK 
REMAIUC 
REIS&RK 
RE£SARK 
KEBSARK 
RE&9ARK 

REMARK 
REMARK 

KEHSSBRK 
REliSARK 
REBSARK 
REMARK 
REMARK 
REMARK 
REtaZURK 



REtSARK 
R£2S3^ 



CEI.b ADHESXON ^^"^^^^SL ^^^^ 

CRySTAl, STRaCTORE OP THE IG 1-2-3 FRAGMENT OP BCAM . 

2 MOtaCOIiBi NEURAX. CEUL ADHESION MCHiBCOIiE 1, 140 XHA ISOFORM 

3 CHAIN: A; 

4 FECAGMENT: lO MODUXiES 1-2-3; 

6 ENGINEERED: YES 
HOIn^IDi 1; 

2 0R6Ma:SM_SCIENTIFIC; RASPTOS WORVEQICDS; 

3 aRGANI€ML.C0MEIONs RASi. 
d CEHE; NCaiOl; 

s.expressionlsvsteh: pichia pactorxs; 

6 exphessiojCs'Jcstem^commons POKGOS; 

7 EJCPRBSSiaNLSYSTEW^STRAINi GS-US; 

8 ErPRESSiaKLSYSTK!C.VECTORjnrPE: PIAStDD? 

9 EXPRESSIONL^STEM_PIJkSMlD; PHXIi-Sl 
IG MODUXiES, CEL-L TUDaESION, NCAM 

X-RAY DIFFRACTION ^ •^^^-^ 

V.SOROKA, K.KOZ.KOVA. J--S.K2^TRUP. K.DIHMESHICHS, J.BRBHD, 

2 V.V.KISELYOV. F.M.POOLSEM. I.LRRSBW, W-WELTB, V.BEREZXN, 

3 H.BOCK, C.KASPER ^^«r»E- 

AUTH V.SOROKA, K.KDLKOVA, J . S . lUlSTRUP , K.DIEDERICHS, 
AUTH 2 J. BREED, V.V. KISELYOV, F.M.POULSEH, I.tiRRSEBT, 

fiura z W.WKI.TE, v.berbzin, e^bock. c.kasper ^^^«m 

TITL STRUCTURE AND INTERACTIONS OF NCAH lGl-2-3 STOGEST 
TITL 2 A NOVED ZIPPER MECHMIXSM FOR HOMOPHHOiC ADHESION 
fiBP TO BB FQBliXSHED 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



AtrsH 

AOTH 2 

TiTli 

REP 



C - SCASPER.3 -laSMaSSEN , a , S . KASTRUP . S . IKKMIZU, 
E.-y-aONES, V.BEREZIN, E.BOCK:, I .K-IARSBH 
STRUCTORai. BASIS OF CElX-CEIJli ADHESION BY NCAM 
NAT.STBDCP.BIOI., .V, 1 389 2000 

ASTM NSBIEW US ISSN 1072-8368 

RBFEBSICE 2 ^ -r-..«.*«LT 

ADTH C.KRSP!ER,H.BASMDSSE3S,V.BBRE2JN,E-B0CK,I-K.IARSEN 

EXPRESSION, CRYSTAUCiIZATXOfir AND PimLIlSIINaRY X^RAY 

AK2^YSIS OF THE TWO AMINO-TBRMIMAI* IG DOMAINS OF 

THE NEURAL CELI* ADHESION MOIaBCUUS (NCAM) . 

ACTA CKYSTAIiiOGR. , SECT.D 55 1598 1999 

ASTM ABCRE$ DK iSSN 0907-4449 • 



TITS 

TITIi 

TITL 

KEF 

REPN 



RESOLUTION. 2-00 ANGSTROMS- 



REFINEMENT. 
PROGRAM 
AUTHORS 



CNS 1.0 

BRDNGER. ADAMS , CIiORE, DEXoANO , GROS , GERDSSB- 
KaNSTtiEVE,0rrANG,KUSZ2WSKX.NILGE5. PAKNUr 
READ, RJCCE. SIMONSON, IfflARREN 



REFINEMENT TARC^T : ENGH & HUBER 

I3AXA USED XN REFINEMENT. 

RESOIiOtPXW RANGE HIGH '(AMSSTROMS) : 2-00 

HBSOLOnON R2VNGE LOW CAHGSTROKS) 2 48.64 



Dire Q]087 nAl 
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Table 2 .. ^ 







IfFIraARK 


•a 
J) 






H£M&)RJK 


3 






REMARK 


3 




3 




3 


K&UZVRK 


3 


RBMARK 






3 




3 




3 












3 










REMAIN 


'a 






REMARK 


J 




3 




3 




•I 




9 








' 3 




3 




3 




3 


REMARK 


3 


REMARK 


3 


REM&RK. 


3 


R£HAI%K 


3 






HS2QABK 




S3SHABK 


3 
















3 




3 




3 






KECIAHA 




wall m.g*>^ * * f ^ 

REMARK. 




REMARK. 


•a 

J> 


kemakk 


•1 

<i 


RE»[AXUC 


3 


KEEIARK 


3 


REMARK 


3 


REMARK 


3 


REMAlUe 


3 


REKARK 


3 


RSMAHK 


3 


REMARK 


3 


RE!!1ASUC 


a 


REMARK 


3 


REMARK 


3 



nATA. COTOFF * {SIGMA<P) ) 

DATA CUTOFF HIGH . (ABSCF)) 

DAffiA. CUTOFF 3jOW (ABS (P) ) 

COMPIiBTEaflESS CW0RKII«3+TBST> (%) 
NDMBER OF BE3ST«ECTXO£t7S 

FIT TO DftnaL trsEP xn refinement. 

CROSS-V^^XXATION IlETHOD 
FREE R VZUJtJE XEST SET SEtiBCTION 
R VIUjOB (WORKING SET) 

FSES H VZUCiUB 

FREE R V3UCiOE TEST SET SXZB <%) 
FREE R VALUE TEST SET CODMT 
ESTIMATED ERROR OF FREE R VALUE 



o.ooa 

ISfOIali 
S9.2 



THROUGHOUT 
RTU^COI 
0.21B 
0.238 

828 
NOIiIx 



FIT IN THE HIGHEST RSSOI.DTIQM BEST. 
TOTAt NUMBER OF BINS USED 
BIN RESOLUTION RANGE HIOT (A) 
BIN RESOLOTION RANGE LOW (A) 
BIN COMHLETENESS (WORKING+TESP) (%) 
REFLECTIONS IN BIN (WORKING SET) 

BIN R VALUE , (WORKOTG SET) 

BIN FREE R VALUE 

BIN FREE R VALUE TEST SET -SIZE (%) 
BUI FREE R VALUE TEST SET COUNT 
ESTIM&TED ERROR OF BIN FREE R VALUE 



I3ULL 

2.00 

2.13 

99.00 

NULL 

0.3730 

0.4390 

NULL 

XAB 

0.036 



NUMBER OF ISON-HXimOGEN ATOMS USED IN REFINEMEKPT. 
PROTEIN ATOMS = 2247 

NUCLEIC ACXD ATOMS ; O 

HETEROGEN ATOMS » 0 

SOLVENT AXOMS : 265 



B VALUES. 
FROM WILSON PLOT (A**2) 
MEiVN B VALUE (OVERALL, A.**2> 

OVKRAIi/ ANISOTEOFIC B VALUE • 



42.00 
60 .-60 



Bll (A**2> 
B22 (A**2] 
(A**2> 
(A**2) 
<A**2) 
.(A**2) 



B33 
B12 
B13 
B23 



7.90000 
-15.20000 
7.30000 
0.00000 
0.00000 
0.00000 



ESTIMATED COORDINATE ERROR. 
ESD FROM LUZZATZ l^XiOT 
BSD FROM SZGMAA 
LOW RESOLUTION CUTOFF 



(A) 
(A) 
(A) 



0.30 
0.36 
5.00 



CROS^-VALIDATED ESTIMATED COORDINATE ERROR 
BSD FROM C-V LUZZATI PLOT (A) r 0.35 
ESD FROM C-V SIGMAA (A) s 0.42 

BMS DEVIATIONS FROM IDSAI. VALUES. 

BOND LENGTHS <A) : O.OOB 

. BOND ANGIiES (DEGREES) 1.70 

T>TWEDRAL A2SIGL&S (DEGREES). : 27-50 

IMPROPER ANC3LES (DBGEOaBS) : 0-95 
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Table 2 



BOIBERG A/S 
3 



* PVS 



@)088 g/0 



REMAX^- 
REMARK 
REMARK 



REBiARK 

RSKARK 
REbO^ 
REHAHE^ 
R0«VRK 
REIMARK 
R£mKK 
REMARK 
REKABK 
REtO^ 
REWJ^KK 
RE»2^RK 



3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

RHDSMEOC 3 
R^ffiRK 3 
RSSaAKR 3 
're^orrk 4 

R^fARK 4 
REMARK 100 
REMARK 100 
REMARK 100 
RE2SARK 200 
REMARK 200 
RE&IARK 200 
R^IARK 200 
REMARK 200 
RE&IARK 20O 
REMARK 20O 
REMfiJRK 200 
REMARK 2D0 
REHARK 200 
KEaiARK 200 
H£3IARK 200 
RSHZ^RK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REHIABK 200 
REMARK 200 
REMARK 200 
SE&IARK 200 
REMARK. 200 
REHABK 200 
REMARK 200 
REKARK 200 
REMARK 200 
REMARK 20O 
REMARK 200 
REMARK 200 
REMARK 200 
R£aSARK 200 



ISOTROPIC "EHERMAI. MODEL : ANISOa3?OPIC 
ISOTROPIC THERMAL FACTOR ReSTRAlMTS, 



|A**2) 
(A*^2) 
(A**2) 
(A**2) 



RMS 5XGMA. 
laOt-i J NULL 



MAIN-CHAIN BOND 
MAIN-CHAIN ANQl/E 
SXDE-CKAXN BOIOD 
SIPE-CHAXN ANGliE 

BULK SOLVENT MODELING. 
METHOD USED : NOTJCi 
KSOL ; NDXJu 

BSOL : NOLL 

NCS MODEL t SniLL 

files RESTRAINTS- 
GROUP 1 POSITIONAL 
GROUP 1 B-FACTOR 

PARAMETER FILE 1 : NULL 
TOPOLOGY FILE 1 ' NUIjL 

OTHER REFINEMENT REMARKS: RESIDUES 241-242 WERE NOT LOCATED IN 
TSS ELECTRON DENSITY ISAP 

'IQZl COMKilES WSTft PORMAT V. 2*^, 09-aULY-1998 

THIS ENTRY HAS BEEN PROCESSED BY RCSB ON 17-SEP-2003. 
THE RCSB XD CODE XS RCS&020242. 



SX©saA/VSEIGHT 
(A) z HULL ; NOLL 
<A**2l 5 NOLL ; NOLL 



BaCPERIMENTAL DETAILS 
EXPERIMENT TYPE 
DATE OF DATA COUC-ECTION 
TEMPERATURE (KELVIN) 
PH 

NUMBER OF CRYSTALS USED 



(Y/JCiT) 



(M/L) 
(A) 



SYNCHROTRON 
RADZATI<»I SODRCE 
BEAMLIME 

X-HAY GENERATOR MODEL 

HCse^ocBRiCaaATic or lade 

fi«AVBLraK3TH OR RANGE 

MOOaOCHROMATOR 

OPTICS 



DETECTOR TYPE 
DSTBCTQR MANUFACTURER 
INTEMSZTY-- INTEGRATION SOFTWARE 
DATA SCALING SOFTWARE 

JSJOMBER OF » UNIQUE REFLECTIONS 

REsoLxrrioN range high <a) 

RESOLUTION RANGE LOW (A) 
REJECTION CBITBRIA (SIGMA(I) ) 



OVERALL. 
COMPLETENESS FOR RANGE 
DATA REDOHQANCY 



: X-RAY DIFFRACTION- 

06-NOV-2000; 04-DBC--2000 
: 100.0 
r S-30 
1 X 

1 Y; N 

: MAX II f ROTATING ANCM3E 
: 1711 

: NDIiL; .BOMB SOURCE 
: M 

s 1.0526; 1,54 
: NULL 
s 23ULL 

IMAGE PLAJEE/ IMAGE PLATE 
: NARRBSEARCB; MARRESEABCH 
: DESSZO ^ 
: SCALEPACK 

; 27881 

? 2.000 

: 50.000 

: 0.000 



; 99.2 
z 5.900 
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H0XBER6 A/S 
4 



PVS 



REMARK 200 
I^EH?^ 200 
KEKUVBS: 200 
KBH^HK 200 
KESfABR 200 
BSmffK 200 
HEMARK 200 
taSbtMtK 200 
»&tSARK 200 
iuQiSASR 200 
RBKARK 200 
REMAjRK 200 
BEKAHK 200 
tUSHABK 200 
BEHKRK 200 
REM?iRK 200 
KEaaASI^ 200 
REMARK 200 
HBM?UEUC 200 
BESSI^SK 280 
REklARK 280 
EUBMiyRK 280 
BUHAKK 280 
280 

SSMARK 280 
HEM2^ 260 
280 

BEMARK 2d0 
BEUZ^HK 290 
37EHARK 290 
B£«ABK 2d0 
REavS^ 290 
REMARK 290 
BEHAKK 290 
BSKARK 290 
REMARK 290 

• KESCyRK 290 
REHASK 290 
REMARK 290 
RE31ARK 290 
RjEailABK 290 
BSMARK 290 
SEBSARK 290 
RjBMARK 290 
KEHJOOl 290 
REMARK 290 
R£M2^ 290 
RSKAHK 290 
K5UARK 290 
REMARK 290 
RE^[ARK 290 
HEMKEIK 290 
REMARK 290 
REMARK 290 
REMARK 290 
REMARK 290 

, REiSASK 290 
REMARK 290 
REMARK 290 



2.00 
2.07 



R MERGE ri) = O.O3SO0 

R SVM <I) = 0.03900 

<I/SI<3MA(I)> TOR THE DATA SET : X9.60D0 

IN THE HlGfiBST RESCSuOTIOIff SHEU^- 
HIGHEST RBSOLOTION SHEIX, RAKTGS SIGH (A) 
HXGHEST RESOIitJTXON SHEMi, RANGE I*OW (A) 
CaMPI-ETElS3ESS FOR SHELIi <%) : 5^-4 

rJATA REDOND^iNCY IN SHELL t 3 . 80 

•H. MERGE FOR SHELL (X| i 0,20900 

R SyM FOR SHEto (D = 0.20900 

<X/SIGMA(I>> FOR SHELL t 1-400 

• 

DIPPRACTIOW PROTOCOLS SXISGLB WAVKi^GTH ^ «««r ^-..nnyrtWPP 

METHOD USED TO IXESTERMINE THE STRDCTDRE: MCH-ECUIAR REPLACEMENT 
SOPTBO^RE USSD: aMTOB 
STaWRTDaaG* WODBLl PDB E3StTRY lEPP 

REMARK: NULL 

CRYSTAL 

SOLVENT cotrrmr, vs (%) : niill 

MATTHEWS CqEFTlCIENT, VM <A»GSTR0MS**3/I>A) i WOXi 

CRYSTALLIZIAa'XON COMDITXONS: 14-X7% PEG 4000, USO MM LI SOLFATE, 
100 KA ACETATE, PH 5-2, VATOR DXFFOSIOH, HANGING DROP, 
TEMPERATURB 293K 

CRYSTALLOGRTUPHIC SYMMETRY 

SYMMETRY OPERATORS FOR SPACE GROOPs I 21 2X 21 



SXMOP 
NNNMMM 
1555 
2555 
3555 
4555 
55S5 
6555 
7555 
8555 



SYMMETRY 



X,Y,Z 

l/2-Xr-Yriy2'*-Z 

-X,l/2^-Y. 1/2-Z 
l/2-i-X,X/2-Y,-2S 
X/2+X, 1/2+Y, 1/2+Z. 
-K,l/2-'Y.Z 
X/2-X,Y,-Z 
X,-Y, 1/2-Z 



WHEKE NNM -> OPERATOR KOMBER 

KMM -> TRANSI*ATIQN VECTOR 

CRYSTALLOGRaPHIC S^SQSDHETRY ^^RANSFORK^IOIJS 

THE FOTJWWUSIG TRAMSPORMATXOOSrS 0PERM5B ON THE ATOM/HETATM 
RECORDS XN THIS BfilTRY TO PRODOCE CRYSTALLOCSRAPHICALLY 
RELATED MOLECULES. 

DOOOOO 
000000 
OOOOOO 
000000 
OOOOOO 
0.000000 
0,000000 
1-OOOOOQ 
0- OOOOOO 
0. OOOOOO 



SMTRVl 

.SKTRY2 
S3)QTRY3 
SI4TRY1 
SMTRY2 
SMTRY3 
SMTRYl 
SM?rRY2 
SMTRY3 
SMSTRYl 



3. 



4 



1.000000 
0.000000 
0. OOOOOO 

-1-000000 
0. OOOOOO 
0. DOOOOO 

-1.000000 
0. OOOOOO 
0.000000 
1.000000 



0. 

1. 

0. 
0. 

-1. 



.000000 
.OOOOOO 
.000000 
. OOOOOO 
.000000 
.000000 
.000000 
. OOOOOO 
.000000 
.OOOOOO 



0.00000 
0.00000 
O.OOQOO, 
25.72000 
0.00000 
74.65000 
0. 00000 
53.68000 
74.65000 
25.72000 
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pvs 



Table 2 



BEMSBK 290 

RSeffiHK 290 
BBMABK 290 
RETO^ 290 
REIPSARK 290 
-BmUSK 290 
REMARK 290 
REMARK 290 
KEHARK 290 
REfG^RK 290 
SEMARK 290 
ElEI12ffiK 290 
lUSlSKBK 290 
BEHS^ 290 
REBSAEUC 290 
KESIABK 300 
REKARK 300 
K^IZ^ 300 
REESAHK 300 
REMARK 300 

REltOiRK 350 
REMARK 350 
RSMAHK 350 
RjEECmK 350 
RStO^ 350 
£C£tSARK 350 
REMARK 350 
REMARK 350 
REK^RK 350 
RSXmBK 350 
RBS9ARK 350 
RSMAR3C 350 
REEIARK 465 
REMARK 465 
RE»ASK 465 
REMARK 465 
REEI2VRK 465 
KESIARK 465 
REMARK 465 
R]Q3ARK 46S 
REBIARK 465 
RESaS^ 465 
REMARK 500 
REMARK 500 

REMARK. 500 
REMARK 500 
REMARK 500 
REMARK 500 
REKQUO; 500 
REKARK 500 
REMARK 500 
i^EMARK 500 
REMARK 500 
REMARK 500 
RaiARK 500 
REMARK 500 



SMTRX2 


4 


0. 


000000 


-1, 


oooooo 


(S 

V • 


oooooo 


SMTRYS 


4 


0. 


oooooo 


0. 


oooooo 


-.1 
"•X » 


nnoooo 




5 


1- 


oooooo 


0. 


oooooo 


A 

u . 


noooQO 

\J\J\JW\* 


SMTRY2 


e 


Q.OOOOOO 


1.000000 




oooooo 


SMTRY3 


5 


0. 


oooooo 


0. 


.000000 


1. 


oooooo 


SMTRTl 


6 


-1- 


oooooo 


0 


. oooooo 




oooooo 


SMTRY2 


6 


0. 


OOOODO 


-1 


.000000 


0. 


oooooo 


SMTRy3 




0. 


oooooo 


• 0 


.oooooo 


1. 


oooooo 


SMJIR'n. 


7 




OOOOOO 


0 


.000000 


Q. 


oooooo 


smRr2 


7 


0. 


oooooo 


1 


.000000 


0. 


oooooo 


SMTRY3 


7 


0. 


oooooo 


0 


.000000 


-1 


.000000 




8 


a. 


oooooo 


0 


.oooooo 


0 


oooooo 




8 


0. 


.oooooo 


-1 


.000000 


0 


.000000 




e 


o.oooooo 


0 


.ooooou 


-1 


.000000 



53.8B000 

o.ooooo 

25.72000 
53.86000 
74,65000 

0.00000 
53.88000 

0,00000 
25.72000 

0.00000 

0.00000 
. 0.00000 

0.00000 
74.85000 



HEKARK: NOLL 



OTXS ENTRY CONTRINS TOE CRYSTAIiiOGRAPHiC ASYMMETRXC UNIT 
WHICH CONSISTS OP 1 CSAINiS) • SEE REMARK ^^0 
INFORKATXON ON GENERATING THE BIOLOGICAI. MOLBCOIJBIS) • 

GENERATING THE BIOMOLECULE !««.-r«^ ™nwM 

COORDINATES FOR A COMPLETE MDI.T3MER IffiPRESBlCTraG TOE 
BIOLOGICAIXy SIGNXFICANT OLIGOMBRIZATXON STATE ^^^^^^^^^^ 
S^ECuis CAN BE GENERATED BV APPLYING BIOMT TRANSFORMATIONS 
GIV35a» BELOW. BOTH NQN-CRYSTAUUDGRABHIC AND 
CRySTAIiIiOtatAPHlC OPERATIONS ARB GIVEN. 



BlOHOIilSCDXiE: X 

APPLY THE FOIiLOWING TQ CHAINS: A 

Bicaari i i. oooooo o. oooooo o. oooooo 

BXOMT2 1 0. oooooo 1.000000 0.000000 

Bic»cr3 1 0-000000 0-000000 a. oooooo 



0-00000 
O. 00000 
0.00000 



MISSING RBSIPOES 

THE FOULOWING RESI35UES WERE NOT LOCATED IN THE 
EXPERIMENT, (M^MODEE. NUMBER; RES=BESIiroB HAME; C-CHAIN 
IDENTIFIER: SSSEQ^SEQOBNCE NOMBER; I^^INSSRTIOW CODE. ) 

M RES C SSSEQI 
ARG A -2 
GX.a A 239 
GIiU A 240 

GEOMETRY AND STEREOCHEMISTRY 
5DBTOPIC: COVAIiENT BOND ANGliES 

THE STEREOCHEMICAL PARAMETOBS OP THE FOLLOWING RESIDUES 
HAVE V.«a,TO:S WHICH DSVIATB P8CH« EXPECTED VALUES BY MORE 
THAN 6*RMSD (M=MODEL NOMBER; RES=RESIDD3 NAME,- C^CHAIN 
XDENTIFIER? SSBQ^SEQDENCE NOKBER; I«INSERTlON CODE) . 

STANIIARD TABLE: ^ _„ 

FORMAT". (iqX,X3AX.A3,-lX,Al,X4,Al,3(lX,A4,2X),12K,FS.l) 

EXPECTED VALOESs B2JGH AND HOBER, 1991 
M RES CSSEQI ATMl ATM2 . ATM3 
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HOIBERG A/S 

6 



-» pvs 



KEMABK 

SSMPJXK. 
REMARK 



500 
300 
500 
50 0 
500 
500 
500 
500 
500 
500 
500 
500 



ASP A 
MA A 
laXS A 
ASP A 
AXiA A 
GI^ A 
THR A 



1 
27 
28 
2B 
56 
89 
108 
3-2S 



ASF A 13fi 
ASF A 144 
THR A 194 
ABQ A 257 



N 
N 
N 
N 
N 

N 

N 
H 



- CA 

- CS 

- CA 

- CA 

- CA 

- CA 

- CA 

- CA 

- . CA 

- CA 

- CA 

- CA 



C 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 



ANGIi* DEV 

AHGI. 
ANGIi 

ANGL 
ANGL 

ANGL. 



DEV. 
DEV. 
DEV. 
DEV. 
DEV. 
DEV. 
DEV, 



ANGL, DEV- 
^GIi. DEV. 



c 11.0 DBQKBES 
« 11,4 DEGRESS 
DSXSR5SS 
S7 12.7 DEGREES 
a--11.4 DEGREES 
=-10.5 DEGREES 
^-10. 5 DEGREES 
=-11-4 DEpRBBS 
=-11.4 DEbRBBS 
s-20,1 DEGREES 
=-11.0 DEGREES 
« 17.3 DEGREES 



KEMKRK. 
REMARK 
BEMAHK 
REMARK 
REMARK 
REMARK 
BEMAR3C 
REKIARK 
REMARK 
REMARK 
REMARK 
REMARK 
REMARK 
■REMARK 
REMARIC 
REMARK 
KEMARK 
REDXABK 
REMARK 
REMARK 
KEMARK 
REMARK 
HSMAKK 
REMARK 
REMARK 
REMARK 
DBREF 
SSQADV 
SEQADV 



M RES CSSEQI 
HOH 64 
HOB 6$ 
' HQH 75 



DISTANCE « 5.56 ANGSTROMS 
DXSO^O^CS = 7-20 ANGSTROMS 
DISTANCE « 10.03 ANGSTROMS 



525 

52 5 SOtiVEMT -—^ 
525 THE FOIiDOVnaJJG SOLVENT MOLBCDISS LIB 'PARTHER THAN EXPECTED 
525 FROM THE PROTEIN OR UOCI^EIC ACI& MOLECQLE AND KBOT BE 
525 ASSOCIATED WITH A STOMETBY REIATED MOLECULE (H^MODEL 
525 mWBER; SES=HBSIT30E lOfflJE; C-CHAIN IDENTIFIER? SSEQ=:SEQtIENGE 
525 NOMBER; Iss-IWSERTION CODE) s " 
525 
525 
525 
525 
525 

900 • * 

900 RELATED ENTEUIBS 

900 RELATED IDi 2MCM RBI-ATED PB: PDB 

900 NMR STRDCTORE OF THE FIRST ZMMDNOGliOBOldN DOtfaHi OF THE 
900 KEORAD rm.r, ADHESXC^ HOIjECDIiE (NCAM) 
900 RELATED ID: 3NCM REriATED DBs EDB 

900 IsJMR STK0CTORB OP THE SECOND 3M6lDN0<SliOBDI.IN DOMAXN OF THE 
900 NEURAL CELL ADHBSION M OLBCD lfE CKCAH) 
900- RELATED ID'. XEPF RELATED DBt FOB 

900 CRYSTAL STRUCTORE OP THE TWO »-TBSMINAL IMMONfOGLOBOLIW 
900 DOMAINS OF THE NBOHAL CELL ADHESION MOLECOLE (NCAKT) 
999* 

999 SEQTJENCB 

999 RESIDUES -2, 239 AND 240 WERE NOT VISIBLE IN 
999 THE EEiBCTRQN DENSXTY. 



20 



308 



SEQRES 



SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRBS 
SEQRES 
SEQRES 
SEQRES 
SEQRBS 
SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRBS 



IQZl A 1 289 SWS P13596 KCAl^RAT 

IQZI ARG A ^2 SWS P13596 CLONllSTG ARTIFACT 

IQZI VALA -1 SWS F13596 CLONING ARTIFACT 

I A 291 ARG VAI. LEU GLN VAL ASP ILE VAL PRO SER GLN GLY GLU 
A 291 ILB SEE VAL GLV GLU SER LYS PHE PHK LEU CYS GLN VAL 
A 291 ALA GLY ASP ALA LYS ASP LYS ASP ILE SER TRP PHE SER 
A 291 PRO ASN GLY GLXJ LYS LEU SER PRO ASN GLb3 GLN ARE ILE 
A 291 SER VAX VAL TRP ASN ASP ASP ASP SER SER THR LEU THR 
A 291 ILE -SYR ASN ALA ASN H-E ASP ASP ALA GLY XLB TXR LYS 
A 291 CYS VAL VAL THR ALA C3LU ASP CaUY THR GLN SER GLU ALA 
A 291 THR. VAL ASN VAL. LYS ILE PHE (SDN LYS LEU JaET PHE LYS 
A 291 ASN ALA PRO THR PRO GLM GLU PHE LYS GLD GLV laU ASP 
A 291 ALA VAL XLB VAL CYS ASP VftL VAL SER SER LEU PRO PRO 

II A 291 THR ILB XLB TRP LYS HIS LYS GLY ARQ ASP VAL ILB LEU 
12 A 291 LYS LYS ASP VAL l^RG PHE XLE VAL LED SER ASN ASN TYR 

A 291 LEU GLN ILE ARG GLY ILE LYS LYS THR ASP GLO GLY THR 

A 291 TYK ARG CYS GLU QL^ ARG ILE LEU ALA ARG GLY GLU ILE 

A 291 ASN PHE LYS ASP ILB. GLN VAL ILB VAL ASN VAL PRO PRO 

A 291 THR VAL GI^ ALA ARJG GLN SER ILE VAL ASK ALA THR ALA 

A 291 ASN LEU- GLY GLN SER VAL THR LEU VAI. CYS ASP ALA ASP 



Z 
3 
4 
5 
6 
7 

9 

10 



13 
14 
15 
16 
17 
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BOIBERG A/S 

7 



pvs 



iao92 g^g 



5BQRES 

SBQRBS 
SEQHES 

SBQKBS 

HBtiXX 
HEIiXX 
HELIX 



18 A 291 

19 A 291 

20 A 291 

21 A 291 

22 A 291 

23 A 291 
2 HOH 

X 
2 
3 
1 



GLY MB PRO can PRO TOR MET SER TRP THR LYS ASP CTtY 
GLU PRO I1.B <^tJ ASN. GtiOr GLU GI*U ASP ASP CI-D I.Y5 HIS 
ILE PHE SER ASP ASP SER SER GLU I-Sa MR IDE ARG ASN 
VAL ASP LYS 'AS^f ASP GLU ALA GIiU TXR VAI. CYS 2I.B ALA 
GltU ASN LYS ALA GL.Y GLD GLH ASP ALA SKR ILE HIS LEU 
LYS VAL FHE ALA LYS 
' *265<h2 OX) 



1 ftiSN A 

2 LYS A 

3 ASP A 



58 
161 
250 



SHEET 

SHEET 

SHSST 

SHEET 

SHEET 

SHEET 

SHEET 

SHEEP 

SHEET 

SHEET 

SHEET 

SHEET 

SHEET 

SHEIBT 

SHEET 

SHEET 

S HEET 

SHEET 

SHEET 

SHEET 

SHEE?!r 

SHEET 

SHEET 

SHEET 

SHEET 

SHEET 

SSBOND 

SSB013D 

SSBQND 

CISPEP 

CISPEP 

CISPEP 

CRYSTl. 

ORIGSl 

ORX<SS2 

aRXGX3 

SCALBl 

SCaLE2 

SCALE3 

atom' 

ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



A 4 VAL A 3 

2 A 4 LYS A 18 

3 A 4 SER A 59 

4 A 4 rDB A 50 
X B 4 GLY A 10 

2 B 4 CTN A 85 

3 B 4 (3LY A 73 

4 B 4 ASP A 32 
a C 2 MET A 100 
2 C 2 ASP A XZX 

1 D 4 GLKT A lOS 

2 B 4 GLU A 179 

3 D 4 GLY A 166 

4 D 4 THR A 129 

1 E 5 GLN A 108 

2 B 5 GLU A 179 

3 E 5 V2VL A 212 

4 E 5 GLU A 253 

5 E 5 HIS A 245 

1 P 3 ALA A 115 

2 F 3 IiBO A 155 

3 P 3 PSE A 147 
X OS XLB A 201 

2 6 5 GLY A 27S 

3 G 5 ALA A 265 

4 G 5 THR A 225 

5 G 5 GLU A 233 



72 
165 
254 
6 
24 
64 
55 
L3 
95 
80 
36 



AliA A 
GLU A 
GLU A 
VAL A 
VAL A 
ILE A 
ASP A 
SER A 
PHE A 
THR A 
PHE- A 
ASN A 103 
VAL A 123 
1,YS A 111 
ALA A 197 
ILB A 174 
HIS A 134 
IiYS A 111 
ALA A 197 
PHE A 231 
ILE A 256 
PHE A 247 
ILE A 118 
XLE A 157 
VAL A 149 
THR A 205 
PHE A 287 
ASH A 273 
LYS A 230 
PRO A 234 



S 

5 

5 

D 
-1 
-1 
-1 

0 

1 
-1 
-1 

0 

-1 

0 

1 
-1 
-1 

D 
1 
~1 
-X 

-1 

0 

-1 
-1 

0 

1 
-1 
-1 
-1 



1 crs A 

2 CYS A 

3 CYS A 

1 VAL A 

2 THR A 

3 PHE A 
51-440 



22 
120 
216 
5 

105 
221 
107.760 



CYS A 
CYS A 
CYS . A 
PRO A 
PRO A 
PRO A 



77 
170 
269 
7 

107 
222 









e 

9 








R 








e 


0 


GUJJ A 23 


N 


ASP A 4 


O 


IX<B A 64 




LYB A 18 


N 


VAL A 53 


0 


THR A 61 


0 


DYS A 94 


N 




N 


VAL A 79 


0 


c*xra Zi. ft7 


N 


SER A 34 


O 


ViUI A /0 


O 


ASP A 121 




ASH A 103 


0 


ASH A 190 


N 


FHE A 110 


N 


GLY A 155 


• O 


VAL A JLD/ 


1^ . 


1*YS A 133 




AxxVaf A>*»» 


O 


ASN A 190 




HiE A 110 


o 


ASP A 21'' 




GLNT A 19$ 


o 


I,EU A 254 


N 


UEXJ A 214 


N 


XLB A 245 


0 


THR A 255 


o 


ILE A 157 




AiA A 115 


N 


ILK A 148 


O 


GUST A 155 


o 


PHE A 287 


N 


ALA A 204 


N 


TYR A 257 


O 


ILE A 282 


IS 


SER A 227 


O 


ILE A 270 


o 


GLU A 233 


N 


LYS A 230 




0 


-0. 


41 




0 


-0. 


54 



149.200 



1.000000 
O.OQOOOO 
0«000000 
0,019440 
0.000000 
0.000000 
H VAL A 
CA V21L A 
C VAL A 
O VAL A 
CB VAL A 
CGI VAL A 
CG2 VAL A 
N LEU A 
' CA LEU A 



0.00 000.0 
1.000000 
0.000000 
0-000000 
0.009280 
0.000000 

-1 
-1 

-1 
-1 
^1 
-1 
-1 
1 
1 



90.00 
0.000000 
O.OQOOOO 
1.000000 
0.000000 
O.OOOODO 
0.006698 
21.197 71 
21.299 
20.SB3 
19.49X 
22.778 
23.591 
23.374 
21.255 
20,778 



0 

90,00 



70 
69 
59 



.825 
.595 
.411 
.531 



70.161 
71-324 
69.525 
6$, 270 
65.981 



-0. 

90.00 X 
0,00000 

o.oocoo 
o.ooooo 

O.OOQOO 
0.00000 
0.00000 
-24.(J60 
-24.8S1 
-24,254 
-23.699 
-25.114 
-25-633 
-23.817 
-24,364 
-23,905 



72 

21 21 21 



.27 
.18 



00110 
.00112 
.00111.88 
.00113-09 
.00111,00 
.00109.72 
.00106.12 
.00107.51 N 
.00100.28 C 



Oyo» 200. FAX EOIBERG A/S -PVS ^""^ 0^0 

Tables » 







c 


IjEU a 


1 




■ 1 .v 




r*EO A 


1 


ATOM 






liEO A 


3. 








ISSO A 


1 




T A 
X4 


CDl 


liEO A 


1 




■X ti 




IiEO A 






n 

xo 


KT 


GLN A 


2 


ArOMT 


JL r 




A 


2 


ATOM 




w 


QjJK A 


2 




1 0 




rar.^ A 


2 


ATOM 


0 n 




GLN A 


2 


ATOM 


ni 
2X 






2 


ATOM ' 


01 


r^n 


G£«N A 


2 


ATOM 






CaLtN A 


2 


ATOM 






GU3 A 


2 


ATOM 






VAIi A 


3 


Atom 






VAIi A 


3 


ATOM 


A / 


c 

w 


VAX* A 


3 


ATOM 




r\ 


VAIj a 


3 








VAXi A 


3 


ATOM 




cox 


VAIf A 


3 


ATOM 


til 




VAXi A 


3 


ATOM 






ASP A 


4 


ATOM 






ASP A 


4 


ATOM 


"a A 


c 


ASP A 


4 


AltOM 




0 


ASF A 


4 


ATOM 




CB 


ASP A 


4 


1 ATOM 


0 1 


CG 


ASP A. 


4 


ATOM 


J 0 


ODl 


ASP A 


4 


ATOM 




OD2 


2kSP A 


4 


ATQ2t 




ISf 


IX^ A 


5 


ATOM 


>l "1 


CA. 


axE A 


5 


ATOM 


.^•^ 


C 


ILB A 


5 


ATOM 


VI "I 


0 


Xt.E A 


5 


ATwsl 


^4 


CB 


lIiE A 


5 


JwCUM 




CGI ZUS A 


5 


ATOM 


40 


CG2 


XtiB A 




ATCJGl 


A^ 
<i / 


CDl 


3XE A 


5 


ATOM 


/in 


W 


VAI. A 


s 






CA 


VAIf A 


6 


ATOM 


j\i 


C 


VAI# A 


s 


ATOn 




0 


VAXi A 




A-LxlK 




CB 


VAD A 


6 






CGI VAD A 


6 






CG2 VAX. A 


S 




-J J 


N 


PRO A 


7 


Al.vJiA 


— > sJ 


CA 


PRO A 


7 




5*7 


C 


PRO A 


7 


ATOM 


58 


0 


PRO A 


7 


ATOM 


59 


CB 


PRO A 


7 


ATOM 


60 


CG 


PRO A 


7 


ATOM 


61 


CD 


PRO A 


7 


ATOM 


62 


N 


SER A 


& 


ATOM 


63 


CA 


SER A 


S 


ATOM 


64 


C 


SBR A 


8 


ATOM 


65 


0 


SKR A 


8. 


ATOM 


. 66 


CB 


SBH A 


- d 


ATOM 


67 


06 


5BR A 


8 


ATOM 


68 


N 


A 


9 



20.360 
20-985 
2X.80e 
31,297 
20.253 
22.475 
19-299 
18.771 

18- 937 
18.520 
17.292 ■ 

16- 819 
17.932 
IB. 786 
17.917 
19.572 
19.790 
19.29D 

19- 588 
21,291 
22.157 
21.477 
18.511 

17- 957 
18.056 
17.973 
16.490 
16.312 
16.784 
15.702 
18.226 
18.324 
17,134 
16.846 
19.625 
20.823 
19-638 
22.158 

16- 445 
15.300 
15.545 
15.905 
14.008 
12.857 
13.712 
15.418 
15*074 
16.225 
17.391 
14.842 
15.718 
15.446 
15.894 
16.889 

17- 921 
18.995 
16-198 
15.363 
17.597 



66.739 - 
67,227 
6S.S36 
64.909 
65.528 
64.366 
65.946 
63.575 
64.075 
63.264 
65.950 
65.996 
66.444 
67.260 
65.917 
63-716 
62-317 
62.058 
62.816 
61.919 
62.831 
60.475 
60.992 
60.635 
59.137 
58,337 
61.064 
62.564 
63.302 
63 . 010 
58.760 
57.360 
56.965 
57.619 
57.077 
57.333 
53.615 
57.356 
55.900 
55.401 
53.939 
53.130 
55.484 
54.882 
56.928 
S3. 594 
54.460 
55.428 
55.112 
53-462 
52,291 
52.181 
56.604 
57.635 
57.250 
57.857 
58.940 
58.753 
56.255 



22.465 
-21.518 
-24.296 
-25.303 
-26.233 
-26.088 
-22.328 
-21.028 
-20.822 
-21.656 
-20.902 
-19,458 
-18.500 
-18.859 
-17.275 
-19.714 
-19.375 
-17.959 
-17-029 
-19.49S 
-18.6S3 
-19.072 
-17.807 
-16.507 
-16.281 
-17.222 
-16 . 410 
-16.536 
-15.644 
-17.533. 
-15.024 
-14.692 
-13.832 
-12.826 
-13 .934 
-14.849 
-13.450 
-14.118 
-14.233 
-13-480 
-13.119 
-13-980 
-14.299 
-13.515 
-14.637 
-11.830 
-10.692 
-10.411 
-10.662 
-9.556 
-9.944 
-11-420 
-9.893 
-9.634 
-8.592 
-8.515 
-9.236 
-S-112 
-7.776 



1.00 94. 
1.00 93. 
1.00100. 
1,00103- 
1.O01O6. 
1,00101. 
1.00 87. 
1.00 86. 
1.00 80- 
1.00 82. 
1.00 89. 
1.00102. 
1,00109. 
1.00112- 
1.00110. 
1.00 68. 
1.00 65. 
1.00 63. 
1.00 61. 
1.00 70. 
1.00 66, 
1.00 53 
1-00 59 
1.00 62 
1.00 61 
1.00 
1.00 
1.00 81 
1-00 87 
'1.00 84 
1.00 54 
1.00 47 
1.00 49 
1.00 47 
1.00 42 
1.00 48, 
1.00 40. 
1.00 47. 
1.00 48 
1.00 48 
1.00 52 
1.00 51 
1.00 55 
1.00 53 
1-00 64 
1.00 44 
1.00 44 
1.00 52 
1.00 47 
1-00 50 
1.00 4S 
1.00 40 
1.00 46 
1.00 49 
1.00 53 
1.00 54 
1.00 55 
1.00 61 
1..00 46 



54 
57 



24 
77 
43 
11 
65 
B8 
47 
76 
18 
58 
86 
22 
49 
97 

51 N 
44 ^ 
80 C 
80 
.99 
09 
.37 
.43 
.47 W 
.16 C 
.45 
.28 
.25 
.12 
.44 
.6^ 
,90 N 
-24 C 
.02 
.37 
.30 
79 
90 
66 
39 
.78 
.24 
.37 
.65 
.36 
.21 
.55 N 
.98 C 
.07 
.92 
.46 
.69 
.86 C 
.31 N 
.55 C 
.48 C 
87 O 
09 C 
93 O 
60 N 



C 
O 

c 
c 
c 
c 

N- 
C 

c 

O 

c 
c 
c 
o 



C 
O 

c 
c 
c 



c 

O 

c 

C 

o 
o 



c 
o 
c 
c 
c 
c 

C 

c 
o 
c 
c 

C 



c 
o 

C 

c 



I 
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Table 2 



HOIBERG A/S 
* 9 



^ pvs 



@|094 g/D 



ATOM 
ATOM 
ATOM 

ATcm 

ATOM 
ATOM 
ATCM 
ATOM 
ASTOtl 
AOTOK 

xrwL 

ATOM 
ATOK 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM. 

ATOM 

ATOM 

ATOM 

ATOH 

ATOM 

ATOK 

ATOJff 

ATOH 

ATOtf 

ATOH 

ATOtf 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATCai 

ATOM 

ATOM 

ATOM 

ATOM 

ATW 

ATCMH 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 



69 
70 
71 
72 
73 
74 
75 
76 
77 
7B 
79 
80 
81 
tj^ 
83 
84 
85 
86 
87 
88 
89 
90 
$X 
92 
$3 
94 
55 
96 
97 
iP8 
99 
XOO 
.101 
i02 
103 
104 
105 
106 
107 
108 
109 
XIO 

111 

112 
113 
114 

lis 

116 
117 

lis 

119 
120 
121 
122 
123 
124 
125 
12ff 
127 



CA GIiN A 
C GUN A 
O Glil A 
CB GL)!^ A 
CG GUM A 
d) GlM A 
OBI GUI A 
NE2 GXJ>r A 
N GLY A 
CA A 

c Gi-y A 

O GIfY A 
N GJJJ A 
CA GCiU A 
C GLXf A 
6 Gilt? A 
CB GliH A 
CG Gljtr A 
CD GLO A 
OEl CTjO a 
OB2 GIAJ A 
N XLE A 
CA IIjB a 

c im: a 

O IIiB A 
CB XLE A 
CGI X£fB A 
CG2 XU5 A 
CDl ZZiB A 
IT SER A 
CA SBR A 
C SER A 
O SER A 
CB SHR A 
OG SER A 
N VJOj a 
CA VAL A 
. C VAI* A 
O VAIi A 
CB VAD A 
CGI VAIi A 
CG2 VAL A 
N GLY A 
CA GLY A 
C GI.Y A 
O GliY A 
^ GLV A 
CA C1.U A 
C GLU A 
O GDU A 
CB GIiO A 
CG GI/U A 
CD GLU A 
OEl GLC A 
OB2 GliU A 
N SER A 
CA SER A 
.C • SER A 
O SER A 



9 

9 

9 

9 

9 

9 

9 

9 
10 
10 
10 
10 

11 
11 
11 
11 
11 
11 
11 
11 
11 

12 

12 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

13 

14 

14 

14 

14 

14 

14 

14 

15 

15 

15 

IS 

16 

16 

16 

16 

16 

16 

16 

16 

16 

17 

17 

17 

17 



18.538 
18.204 
17.103 
18.494 
17.103 
17.149 
17-878 
16.374 
19.157 
18.868 
19-637 
20.719 
19.051 
13.684 
19.560 
18.499 
18.970 
19.627 
19.026 
17.839 
19-758 
20.636 
20.587 
21.164 
22.261 
21.402 
21.182 
20,984 
22.125 
,20.421 
' 20.880 
21.869 
21.690 
19.707 
20.157 
22.926 
23.955 
23.35S 
22.481 
24.924 
25.880 
25.702 
23.841 
23.367 
22.174. 
21.845 
21.516 
20.360 
20.712 
21.874 
19.239 
18.799 
17-666 
17.111 
17 .328 
19.712 
19.950 
19-039 
17.960 



55.781 -6-771 
54-335 "-6.448 
53.864 -6-739 



56.650 
56.860 
57.765 

57- 484 

58- 853 
53.606 
52.215 
51.600 
52 . 048 
50.559 
49 . 84.2 
48.362 
47.918 
50.150 
49.508 
49.974 
49.704 
50.620 
47.599 
46.178 
45.332 
45.610 
45.856 
46.938 
44.481 
46.814 
44.296 
43.384 
42-416 
41.973 
42.60B 
41.794 
42.114 
41.214 
39.962 
39.320 
40.814 

39- 739 
42.027 
39.636 
38.471 
38-738 
37.910 
39.885 
40.1G7 
41.010 
41.355 
40.800 
39.848 

40- 373 
41.448 
39.695 
41.319 
42.068 
43.283 
43.330 



-5-515 
-4.900 
-3-665 
-2.713 
-3.678 
-5.883 
-S.S89 
-4.442 
-4.070 
-3.871 
-2.778 
-3.127 
-3-557 
-1.456 
-0-255 
1.061 
1,305 
1.843 
-2-965 
-3-302 

tr2.185 

-1.692 
-4.562 
-5.621 
-5-114 
-6-795 
-i.796 
-0.755 
-1.385 
-2.526 
-0-156 
0-916 
'0.644 
-1.126 
-1.742 
-1.165 
0.004 
-0-479 
0-455 
-2:935 
-3 . 643 
-4.546 
-5.395 
-4.390 
-S.a39 
-6.459 
-6.672 
-4-403 
-3-289 
• -2.428 
-2.739 
-1.433 
-7.274 



1.00 47.40 C 
1.00 44.46 C 
1.00 52.34 O 
1.00 58.55 C 
1.00 65.92 C 
1.00 81-94 C 
1.00 86.13 O 
1.00 82.96 M • 
1.00 46.46 M 
1.00 50.99 C 
1.00 48.97 C 
1.00 46.47 O 
1,00 54.04 N 
1.00 54.83 C 
1.00 47.65 
1.00 47.49 
1.00 49-30 
1^00 67.71 
1.00 68-83 
1.00 70-78 
1^00 73.96 O 
llOO 44.79 M 
1.00 43.25 C 
1.00 49.76 C 
1.00 45.49 
1.00 46.23 
1.00 48.07 C 
1.00 40.48 C 
l.OD 44.46 C 
1.00 50.25 N 
1.00 49.85 C 
1.00 41.84 C 
1.00 43.99 O 
1.00 48.85 C 
1.00 55.47 O 
1.00 50.09 M 
I. 00 48.58 C 
1_00 53.11 C 



C 

o 

C 

c 
c 
o 



o 
c 



1.00 34-25 
1.00 51.58 



1.00 51.54 C 
1,00 51-93 C 
1.00 45.67 M 
1.00 45.80 C 
1.00 49-51 C 
1.00 44.42 O 
1.00 48.69 N 
1.00 44.66 C 
1.00 38-83 
1.00 41.87 
1.00 44.40 
l.'OO 57-20 
1.00 67.70 



1.00 72.10 
1-00 77-10 



C 
O 

c 

C 
C 

o 
o 



1.00 38.10 N 
-8.496. 1.00 39-72 C 
-8-655* 1.00 43.71 C 
-8.074 1.00 48.43 O 
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Table 2 



HOIBEKG A/S 
10 



PVS 



QI095 g>iD 



ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOW 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

A!FOM 

ATOM 

ATOM 

ATOM 

ATC»I 

ATCM. 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 



12S CB SER A 17 

129 OG SSR A 17 

130 N IiYS A IB 

131 CA liVS A 18 
133 C I-VS A IB 

133 O LYS A 18 

134 CB LYS A la 

135 CO liYS A 18 

136 CD IjYS a 18 

137 CE l»rS A 18 

138 rSZ IsYS A XB 

139 N PHB A 19 

140 CA PHE A 19 

141 c ywn A Itf 

142 O PHB A 19 

143 CB PHE A 19 

144 CG PHS A 19 

145 Cr>l PHE A 19 

146 CD2 PHE A 19 

147 CEl PHE A 19 

148 CE2 PHE A 19 

149 CZ PHB A 19 

150 N PHE A 20 

151 CA PHE A 20 

152 C PHB A 20 

153 O PHB A 20 

154 CB IPSE A 20 

155 CG PHB A 20 

156 GDI PHE A 20 

157 CD2 PHE A 20 
15B CEl PHB A 20 

159 CE2 PHE A 20 

160 CZ PHS' A 20 

161 U I*Ea A 21 

162 CA IiEU A 21 

163 C LEO A 21 

164 O LEO A 21 

165 CB IiBO A 21 

166 CG LEO A 21 

167 CDl IfEO A 21 

168 CD2 LEO A 21 

169 M CYS A 22 

170 CA CYS A 22 

171 C CYS A 22 

172 O CYS A 32 

173 CB CYS A 22 

174 SG CYS A 22 

175 N GLN A 23 

176 CA GU3 A 23 

177 C GUSr A 23 

178 O GtJSr A 23 

179 C3 GX4N A 23 

180 CG GUff A 23 

181 Ct» GLS<5 A 23 

182 OEl GLN A 23 

183 J!3E2 GX.N A 23 

184 .M VAIi A 24 

185 CA VA1» A 24 

186 C VATi A 24 



19.787 41.125 -9.694 1.00 42.04 C 
20.672 40.016 -9.592 1.00 49.33 O 
19.491 44.273 -9.427 1.00 39.31- N 
18.725 45,495 -9.689 1-00 40.44 C 
19.194 46.068 -11.004 1*00 36.17 C 
20.310 -45,799 -11.447 1.00 41-18 O 
18.944 46.552 -8.603 1.00 45.93 C 
17,902 46.558 -7.506 l.OO 63.96 C 
17.343 47,954 ^7.318. 1-00 77,99 C 
16.408 48.029 -6.120 1.00 91. S7 C 
15.285 47.049 -6.198 1.00104,95 N 
18.355 46.866 -11.632 1.00 39.73 
18.758 47.445 -12,889. 1-00 42-56 C 
18.382 48.903 -12.907 1-00 45-52 C 
17.535 49-353 -12.123 1.00 41.88 0 
18-131 46-681 -14.058 1-00 37.12 C 
16.658 46.890 -14.220 1.00 41.51 C 
16.175 47.664 -15.090 1-00 45.13 C 
15.742 46.075 -IS. 547 1.00 42.50 C 
14.794 48.006 -15.310 1.00 44,84 C 
14.377 46.212 -13.759 1.00 43.30 C 
13.899 47.182 -14.639 1.00 41.52 C 
19.020 49.537 -13.813 1-00 37.54 N 
18.816 51.062 -13.938 1.00 38.86 C 
18,816 51-437 -15.408 .1.00 46.44 C 
19.702 51.035 -16-165 1-00 47.88 O 
19.948 51.798 -13.205 1.00 36.95 C 
20.112 51.368 -11.784 1.00 46.76 C 
20.904 50.267 -11.460 1.00 48.63 C 
19.427 52,027 -10.765 1-00 42.55 C 
21.008 49.826 -10.138 1.00 46.86 C 
19.525 51,591 -9.436 1.00 40.53 C 
20.317 50.489 -9.126 1.00 44.32 G 
17.816 52.209 -15.806 1.00 46.01 N 
17.680 52.649 -17.1B9 1.00 49,63 C 
18.131 54.087 -17-360 1.00 46.97 C 
17.602 54.990 -16.719 l-OO 43.22 O 
16.218 52.530-17.641 1-00 54.55 C 
15.857 53.049 -19.040 1-00 57.21 C 
16.625 52,281 -20.096 1.00 58-14 C 
14.365 52.891 -19.274 1-00 55.27 C 
13.122 54.291 -18.218 1-00 46.45 M 
19.615 55.628 -18.506 1.00 48.52 C 
18.920 56.056 -19.788 l.OO 54.42 C 
19.157 55.478 -20.848 1-00 51.82 O 
21.115 55.601 -18.730 1.00 49.72 C 
21.827 57-215 -19.167 1.00 55-16 S 
18.069 57.071 -19.689 1-00 59.11 M 
17.312 57-546 -20.837 1.00 66.68 C 
17.718 58.941 -21-314 1-00 63.21 C 
17.951 59.839 -20-509 1.00 57.50 O 
15.825 S7.S47 -20-482 1.00 69-27 C 
14.900 57.940 -21.61B 1.00 83-38 C 
14 575 56.779 -22.549 1.00 90.68 C 
14.251 55.685 -22.089 1-00 97,59 O 
14-642 57.016 -23.861 1.00 95-34 N 
17 799 59.118 -22.629 l.OO 67.26 N 
18^145 60.415 -23.197 1.00 74.82 C 
16.857 61-028 -23.739 1-00 75.90 C 
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1B7 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
L9B 
199 
200 
201 
202 
203 
204 
205 
206 
207 
20B 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 



O 

CB 
CGl 
CG2 



CA 
C 
"0 
CB 
IS 
CA 
C 
0 

c • 
o 

CB 
CG 
ODl 
0d2 

CA 
C 
O 
CB 

CA 

c 
o 

CB 
CO 
CD 
CK 
»Z 
SI 
CA 
C 
O 

CB 
CO 
ODl 
OB2 
M 
CA 
C 

o 

CB 
CG 
CD 
CB 
MZ 
K 
CA 
C 

o 

CB 

CO 
QDl 



VAL 
VAL 
VAIi 
ALA 
A£A 
ALA 
ALA 
AIiA 

€L7 



A 24 
A 24 



ASP 
ASP 
ASP 
ASP 
ASP 
AS& 
ASP 
AXA 
ALA 
AZA. 
ACA 
AIA 
i.ys 

tiYS 
LVS 
XiYd 
liYS 
IiYS 
I.YS 
Z.YS 

ASF 
ASP 
ASP 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A. 
A 
A 
A 
A 
A 



24 
24 
25 
25 
25 
^25 
25 
26 
26 
26 
26 
27 
27 
27 
27 
27 
27 



A 27 
A 27 



ASP 
ASP 
ASP 
ASP 
LY5 
LYS 
lYS 
liYS 
liYS 
LYS 
liYS 
LY5 
LYS 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



28 

28 

28 

28 

28 

29 

29 

29 

29 

29 

29 

29 

29 

29 

30 

30 

30 

30 

30 

30 

30 

30 

31 

31 

31 

31 

31 

31 

31 

31 

31 

32 

32 

32 

32 

32 

32 

32 



16.039 

19.178 

19.S60 

20 « 418 

16.685 

15.490 

15 . 455 

16.491 

15-326 

14.249 
14.040 
14.697 
14 . 060 
16.010 
16 ,915 
17 - 049 
16 . 518 
15.721, 
17.976 
19.011 
17,940 
17.776 
18.098 

19- 203 . 
19.562 
18.672 
19.777 
20.754 
22.237 
22.773 

20- 254 
19.095 
18-639 
17. 4M 
16-388 
22.875 
24.297 
25.004 
25.869 
24.800 
25.573 
26.219 
25.543 
24.602 
23.252 
25.645 
25.000 

24- 315 
23.238 
21.906 
21.081 
20.424 
26.711 
27.202 
26-732 

25- 707 
28.740 
29.372 
29.627 



(50.338 • 
60-285 . 
61.657 
59-547 
62.324 
63.053 
63.428 
63 > 734 
64.307 
63-405 
63.735 
62-739 
62.088 
l52.b/l 
61.795 
61.809 
60.944 
60-353 
59-540 
60.177 
56.305 
62.612 
62.883 
. 61.626 
61.453 
64.248 
61.332 
60.267 
60.419 
61.503 
58.988 
56.340 
57.047 
56.460 
57.477 
' 59.260 
59.108 
59-738 
60.592 
59.729 
58.735 
57.833 
58.853 
59.339 
5B.B20 
58.547 
57-512 
60.656 
59.873 
60.210 
58.968 
5^.901 
58.620 
57 . 467 
57.503 
58.563 
57.448 
56-362 
56.626 



-24.356 
-24.343 
-24.852 
-23.856 
-23.500 
-23.933 
-25.424 
-26.019 
-23'. 078 
-26.002 
-27.410 
-28.348 
-29.188 
-28-187 
-28.897 
-30.410 
-31.112 
-28.433 
-28,620 
-28.88B 
-28.501 
-30.894 
-32.301 
-32.208 
-31-091 
-32.657 
-33.300 
-33.095 
-33-356 
-33.593 
-33.777 
^33.030 
-33.674 
-32.915 
-32-740 
-33-286 
-33.440 
-32-257 
-32.425 
-34-740 
-35. 584 
-35.001 
-36-824 
-31.055 
-29-845 
-29-120 
-29 .280 
-26.965 
-28.261 
-28.856 
-28.999 
-30.339 
-28.341 
-'27,607 
-26.163 
-25.532 
-27.669 
-26.791 
-25-589 



1.00 76.41 0 
1.00 77.43 C 
1.00 77.38 C 
1.00 81.07 C 
1.00 82.73 W 
1.00 92.22 C 
1.00 99.21 
1,00 99.63 
1.00 89.44 
1.00107.66 M 
1.00117.13 C 
1.00123.74 
1,00126.85 
1.00127.93 N 
1.00131.73 C 
1.00132,38 
1,00134.43 
1 . 00133 . 67 
1. 00136-05 
1.00137.46 
1.00138-22 
1.00130,01 
i;00127.19 
1.00125.37 
i: 00125. 76 
1.00123.21 C 
1,00124,23 N 
1,00120.04 C 
1.00114-93 C 

1.00109 - 02 
1.00124.97 
1.00125.66 
1.00125-32 
1.00120.15 C 
1.00120.03 M 

1.00110- 94 N 
1.00108.72 C 
1.00102.56 
1,00101.55 
1.00114.65 
1. 00121. B4 
1.00126.50 
1.00125-16 
1.00 90-62 
1.00 P6.82 
1.00 76.37 
1.00 76.59 
1.00 87. S5 
1.00 90.62 
1.00 90.82 
1.00 94.15 
1.00 96.17 « 
1.00 66.33 N 
1.00 64.69 C 
1.00 57-45 C 
1.00 61-27 0 
1.00 59.49 C 
1.00 67.93 C 
1.00 51.53 0 
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36 
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36 
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37 
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287 
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SHR A 


37 
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288 
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SSR A 


37 


ATO« 
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SER' A 


37 
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290 


CB 


SER A 


37 
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37 


ATOM 


292 


K 


FRO A 


38 
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38 


ATOM 


294 
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38 


ATOM 


295 
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38 


ATOM 


296 


CB 


PRO A 


38 
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297 


CO 


PRO A 


38 
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298 


CD 
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38 


ATOM 
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ASN A 


39 


ATOM 


300 


CA 


ASM A 


39 


ATOM 
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ATOM 


302 
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ASH A 


39 


ATOM 
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. CB 


ASM A 


39 


ATOH 


3 OA 


OG 


ASSX A 
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29.626 
26.336 
25.911 
26.823 
25.375 
24.470 
23.516 
24.116 
22.087 
27.535 
28.463 
28.262 
27.899 
. 29.898 
30.197 
28.488 
28.359 
29.741 
30.640 
27.511 
26.028 
25.323 
25.062 
23.974 
23.786 
25.150 
22.605 
23.962 
22.713 
29.907 
31.160 
30.834 
29-858 
31.819 
32.286 
31.385 
33.610 
31.789 
34.030 
33.110 
31-641 
31.447 
31.973 
32.581 
32,176 
33.540 
31.729 
32.169 
33,682 
34.135 
31.619 
30.327 
30,764 
34.456 
35.905 
36.396 
37.585 
36.551 
36.432 



55.248 -27.308 
56-342 -25.657 
56.210 -24.271 
55.173 -23-640 
54.022 -24.083 
55-712 -24.139 
56.700 -24,800 
55.563 -22.654 
56.233 -24.828 
55.588 -22.603 
54.716 -21,910 
54.831 -2O-43L0 
55.892 -19 .-897 
55.105 -22.255 
54.768 -23.592 
53.726 -19.714 
53.713 -18.270 
53.598 -17.652 
52,967 -18.223 
52.531 -17.800 
52.667 -18.015 
52.308 -19.126 
53.080 -17.041 
, 52.454 -18.901 
52.925 -17.632 

53- 556 -15,735 
53.232 -16.948 
53.865 -15.054 
53.699 -15.666 
54.225 -16.491 

54- 178 -15.748 
53-716 -14.345 
54.166 -13.755 
55.556 -15.675 
56.062 -17-006 
56.639 -17.893 
55.883 -17.407 
57.030 -19,173 
56.269 -18,684 
56.846 -19.573 
52.795 -13.832 
52.289 -12.488 
53*321 -11.490 
54.325 -11,878 
50.950 -12.322 
51-055 -12,675 
53.096 -10.192 



1.00 61.79 O 
1,00 54.91 N 
1.00 52.46 C 
1.00 53.58 
1.00 50.96 
1.00 51.31 
1.00 52.96 
1,00 50.09 
1.00 54-31 
1.00 43,80 N 
1.00 47-69 C 
1.00 51,46 C 
1,00 50.26 O 
1.00 44.86 C 
1.00 56.99 O 
1-00 47.72 M 
1.00 42,75 C 
1.00 45.12 
1.00 44.07 
1.00 39.02 
1,00 43.96 
1.00 36,82 



54.004 
54.241 
55.248 
53.338 
52.731 
52.107 
53^317 
53-452 
54.175 



-9.124 
-9.057 
-8,519 
-7,864 
-8.377 
-9.677 
-9.609 
-9-613 
-10.881 



C 
O 
C 

c 
c 

C 



54,160 -11.188 
52.077 -9.523 
51-310 -10.810 



C 
O 
C 
C 

c 

l.OD 36.18 C 
1.00 45.99 NT 
1.00 47.03 
1,00 39.81 
1.00 43.25 
1,00 41.38 
l.OO 42.80 
1,00 45.19 N 
1,00 44.89 C 
1,0Q 44.82 
1.00 41-52 
1,00 43,10 
l.OO 55.53 
1.00 51-14 
1,00 46.89 
1.00 54.91 
1.00 55-64 
1-00 50.29 
1,00 42.90 tSf 
1.00 52.59 C 
1.00 53.66 
1.00 46.56 
1.00 56,49 
1.00 54.60 
1,00 55.82 N 
1.00 58.13 C 
1.00 56.07 
1-00 57.12 
1.00 55. 81 C 
a. 00 51-53 C 
1.00 50.32 C 
1,00 52. 6d M 
1,00 59.02 C 
1.00 61,73 C 
1,00 57.13 O 
1.00 56.75 C 
1.00 71-38 C 
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c 
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35.531 51.565 -11.603 1.00 73.88 O 

37.332 50-361 ^11.027 1.00 79.44 N 

35,471 54-777 -11,626 1.00 54.18 N 

35.839 55-523 -12.825 1-00 58.26 C 

36.049 54-777 -14,126 1.00 56.72 G 
36,311 55-385 -15-161 1.00 59.3.4 O 
35.940 53.462 -14.098 1,0Q 53.24 N 
36.137 52.712 -15-312 1-00 54,15 C 
34.887 52.572 -16,152 1.00 52.64 C 
33.772 52,444 -15-645 1-00 51.92 O 
36.695 51-341 -14.988 1.00 62.00 C 
38.100 51.410 -14.451 1.00 86-56 C 
38.565 50.074 -13.931 1-00 94.84 C 
37.901 49-059 -14.243 1-00 99.92 O 
39.591 50.041 -13,220 1.00 98,17 O 
35,104 52.625 -17.457 1.00 48.52 » 

34.050 52-475 -18.430 1-00 45.24 C 
33.714 50.979 -18.477 1-00 52.84 C 
34.607 50,126 -18.534 1-00 47.42 O 
34-536 52,971 -19.796 1.00 46.19 C 
33.502 52.863 -20,930 1.00 58.73 C 
34.006 53-553 -22.205 1.00 60,30 C 
33.004 53-445 -23.353 1.00 69.24 C 
33-486 54.104 -24.606 1.00 73.95 N 
32.425 50.659 -18.441 1.00 42.58 M 
31.986 49-270 -18.453 1.00 44.33 C 
31-907 46-724 -19-863 1.00 45,36 C 
31.315. 45.351 -20.734 1.00 49.42 O 
30.613 49-177 -17.778 1,00 37.59 C 
30.672 49.579 -16.302 I. 00 45.02 C 
29.276 49.708 -15.713 1-00 48.59 C 
31.489 48.538 -15-550 1.00 45.09 C 
32.507 47.566 -20.100 0-50 34.43 N 
32.436 46.990 -21.429 0.50 37.54 C 
31-017 46.509 -21.595 0.50,40,70 C 
30.404 45.984 -20-672 0-50 31.07 O 
33.394 45-813 -21.590 0.50 34.76 C 
34,730 46.23B -21.418 0.50 37-63 O 
30.475 46-684 -22.787 1.00 55.79 N 
29.104 46.261 -23.062 1-00 56.53 C 
28.910 44,761 -23-041 1.00 53.37 C 
29.849 43-986 -23.229 1.00 56.21 O 
28.836 46.833 -24,438 1.00 60.37 C 
29.823 47.960 -24.586 1,00 60.02 C 
31.056 47-392 -23.941 1.00 63.21 C 
27.667 44-370 -22,800 1.00 57.48 K 
27.279 42.973 -22.812 1.00 57.72 C 
28,150 41.993 -22.017 1.00 57,75 C 
28,534 40.950 -22.541 1-00 60.65 O 
27.179 42,508-24.272 1.00 67.80 C 
26.285 43-417 -25.119 1.00 71.96 C 
25.090 43-557. -24. B50 1.00 81.33 O 
26.862 44.033 -26-146 1.00 70.84 N 
28.478 42.325 -20.771 1.00 53.34 N 
29,250 41-408 -19.925 1-00 49.41 C 
28-202 40.672 -19.091 1.00 50.32 C 
27.029 41-040 -19,111 l.OO 47.47 O 
30-232 42.156 -19.022 1-00 51.46 C 
31.291* 42.936 -19.798 1.00 49.02 C 
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HOLBERGA/S PVS ®099 [^Q 
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32-023 42.055 -20,812 1.00 60.54 C 

32.910 41-286 -20,448 1,00 52.30 O 

31.534 42.149 -22,082 1.00 51.19 N" 

28,630 39.669 -IB. 336 1.00 52.29 N 

27.728 38.807 --17.566 1-00 56.49 C 

27,049 39.337 -16-305 1-00 58-23. C 

25.618 39.453 -16,238 1-00 50,89 O 

28.486 37.524 -17.199 1.00 69.79 C 

27.606 36,324 -16^903 1-00 85.42 C 

27.071 35.675 -18.172 1.00 95,52 C 

27.846 36.302 -19.052 1.00103.65 O 
25*745 35.530 -18-272 1.00 97.26 N 
27.866 39-613 -15.297 1-00 46.27 W 
27.376 40.Ub9 -14.009 1.00 49.02 C 
27.031 41.558 -13,965' 1-00 50.34 C 
25,951 41.929 -13.518 1.00 44.46 O 
28.404 39.724 -12,937 1.00 43,05 C 
27.841 39.691 -11.54.1 1.00 50. OO C 
28.920 39,301 -10.560 1.00 46.14 C 

29.847 40.402 -10.332 l.OD 50.29 ti 
29,552 41-479 -9.614 1.00 49.75 C 
28.355 41.602 -9.054 1-00 46.61 N 
30.456 42.434 -9.450 1.00 54.16 N 
27.950 42-413 -14.404 1.00' 45.13 M 
27 1 693 43.846 -14.431- 1.00 4:?. 45 C 
27,362 44.081 -15.B86 1.00 49.10 C 
28.236 44.288 -16,718 1-00 46.05 O 
28.927 44.633 -13-989 1.00 46.67 C 
29.309 44.197 -12.569 1-00 49.39 C 
28.645 46,122 -14.047 1.00 45.56 C 
28,175 44-305 -11-547 1.00 38.44 C 
26.069 44,019 -16-172 1.00 45.97 N 
25.572 44.111 -17,523 1.00 42-85 C 
25,123 45.464 -18.027^ 1.00 47.59 C 
24.300 46.145 -17.408* 1.00 47.20 O 
24.430 43.096 -17.676 1.00 42.67 C 
23-543 43.375 -18.811 l.OO 55.89 O 
25.689 45-855 -19.159 1.00 45.49 KT 
25.317 47.100 -19.802 1.00 46.68 C 
24,768 46.706 -21.155 1,00 52.16 C 
25,483 46-140 -21.991 1.00 52.43 O 
26,504 48.038 -20.028 1,00 51.87 C 
26.064 49.202 ^20.901 1.00 49.68 C 
27.029 48.555 -18.694 1-00 46,22 C 
23.491 46.999 -21-353 1.00 43.80 M 
22,813 46-679 -22.584 1.00 51-71 C 
22-126 47.901 -23-192 1.00 60.49 C 
21.288 48.550 -22.564 1,00 55.82 O 
21.770 45-573 -22.343 1.00-57.05 C 
20.897 45.392 -23.569 1.00 61.58 C 
22.478 44-269 -22.008 1.00 51.45 C 
22.511 48,205 -24.422 1.00 65.48 M 
21.948 49.309 -25.178 1.00 74.11 C 
20.581 48.813 -25.650 1,00 74.48 C 
20.475 47.706 -26,167 1.00 72.95 O 
22.P51 49-571 -26.365 1.00 82.17 C 
22.565 50.791 -27.135 1.00 99.79 C 
22.877 52.073 -26-787 1.00102-50 C 
22.021 50.849 -28-456 1.00107-53 C 
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52.929 -27 -617 
52.205 -28.852 
49.889 -29-343 
52.619 -30.10B 

50- 305 -30.591 

51- 662 -30.959 
49-612 -25.471 
49.185 -25.678 
49-651 -27.281 
48.B46 -28.16B 
49.689 -24.858 
49.141 -23.476 
47.932 -23.246 
50.021 -:d2.!>^U 
50.963 -27.455 
51.607 -28.722 
52.727 -2B.677 
52.797 -27.736 
52,147 -28-744 
52.811 -27.433 
53.704 -26.985 
52.452 -26.549 
53.607 -29.663 
54.674 -29.562 
55.678 -28.491 
56.552 -28.25B 

55- 395 -30.900 
56.116 -30.995 
56.343 -29.959 
56.364 --32.125 
55.433 -27.843 
56.352 -26.826 
55.597 -25.427 

56- 880 -24.577 
56-433 --26.809 
56.564 -28.191 
57.677 -28.7 63 
55.534 -28.700 
54-717 -25.174 
54.313 -23.828 
53-131 -23-689 
52.359 -24.627 
54.000 r-23.Q52 
52.881 -23-625 
53.005 -22.473 
51.941 -22.111 
51.465 -20.708 
52.271 -19-8XS 
52.451 -22.127 
51.420 -21-751 
50.157 -20.509 
49.618 -19-205 
48.979 -18.501 
48.188 -19.081 
46-583 -19.353 
49.233 -19-B80 
47.945 -18.004 
49.359 -17.247 
4a. 797 -16.432 



1.00109 .34 
1-O0111.35 C 
1.00108,73 C 
1.00112.86 C 
1.00109-55 C 
1-00110. 38 C 
1,00 71-63 N 
1.00 76.76 C 
1.00 81.91 C 
1.00 88.33 O 
1.00 71.55 e 
1.00 75.04 C 
1.00 72.25 O 
1.00 50.95 N 
1.00 B6.42 »r 
1.00 96.25 C 
1.00101.81 C 
1.00102.77 □ 
1.00 95.46 C 
1.00 93.76 C 
1.00 85.05 O 
1.00 93.98 O 
1.00102.50 N 
1. 00102.11- C 
1.00 97.41 C 
1.00 97.40 O 
1.00112.19 C 
1.00121.70 C 
1.00128.34 O 
1.00123.94 O 
l.OD 90.49 
1.00 87.06 C 
1-00 73.82 C 
1.00 62.84 O 
1.00103.58 C 
1.00113.84 C 
1.00117.69 O 
1.00121.72 O 
1,00 64.75 M 
1.00 61.90 C 
1.00 64.15 C 
1-00 60.43 O 
1,00 55.02 C 
1.00 62.54 O 
1.00 58.32 N 
1.00 53.12 C 
1.00 51.38 C 
l.QO 50.11 O 
1.00 48.06 C 
1.00 54.93 O • 
1.00 41.41 N 
l.DO 44.19 C 
1.00 42.41 C 
1.00 46-93 O 
1,00 47.49 C 
1-00 56.06 O 
1-00 45.18 C , 
1-00 37.61 N 
1.00 39.04 C 
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62 22.076 

62 21.171 

62 23.431 

62 24.273 

52 25 • 418 

62 24.797 

63 22.488 
63 21,930 
63 23.043 
63 24.0B6 
63 21.312 
63 20.291 

63 20.709 
C4 22.031 

64 23.B35 
6(^ 23.2B8 
64 22.400 
64 24.116 
64 24.757 
64 25.032 

64 25.080 

65 23-611 
65 23.398 
65 24.239 
65 25,400 
65 23.591 
65 22.643 
65 23 . 074 
65 21.304 
65 . 22.198 
65 20.406 
65 20.868 

65 20.008 

66 23.. 660 
66 24.368 
66 .25.277 
66 26.4B9 
66 35-206 
66 25.844 

66 26.868 
66. 25.237 

67 24,, 684 
67 25.448 
67 26,301 
67 25-937 

67 24.523 

68 27.435 
68 28.344 
68 28.763 
68 28.665 
6S 29-557 
68 30.494 
68 30.920 

68 30.835 

69 29.235 
69 29.630 
69 . 30.545 
69 30.483 
69 30 1299 



47.810 -15.475 
48.185 -14.722 
4^.896 -15.628 
49.373 -14.461 
48,550 -14.996 
50.517 -13.617 
46.548 -15,514 
45-570 -14.563 
45.058 -13.694 
44.634 -14.181 
44.333 -15.284 
44.746 -16.193 
43.388 -14.247 
45.096 -12.390 
44.596 -11.464 
43.299 -10.884 
43.324 -10.032 
45.600 -10-319 
46.868 -10,894 

44.962 -9.265 
47.930 -9-867 
42.175 -11.373 
40,851 -10.917 
40.399 -9.746 
40.796 -9.628 
39.814 -12.023 

39.936 -13.177 
40.408 -14.415 
39.560 -13.035 
40.503 -15-492 
39.644 -14.117 
40.117 -15.337 
40.185 -16-399 
39.556 -8.897 
3 8.990 -7.756 
40.002 -7.062 
39,792 -6-955 
37.817 -8.241 
37.052 -7.100 
36.393 -7.279 
37,127 -5.919 
41.080 -6.566 
42.151 -5.935 
41.798 -4-739 

40.963 -3.910 
43-290 -5-553 
42.482 -4.649 
42.315 -3.529 
43,719 -3.093 
44.678 -3.872 
41.476 -3.922 
42.201 -4.854 
43.322 -4-579 
41.554 -5.963 
'43.835 -1.856 
45.118, -1.285 
45-990 -2.137 
47.208 -2-043 

44.937 0-095 



1.00 38-19 C 
1.00 38.43 O 
1,00 34.82 C 
1,00 46.86 C 
1.00 41.11 C 
1.00 40.96 C 
1-00 34.32 N 
1.00 42.11 C 
1.00 38.02 C 
1-00 39.91 O 
1.00 44.60 C 
1.00 38.13 O 
1.00 41.53 C 
l.UU* 32.30 N 
1.00 40.27 C 
1.00 44.61 C 
1.00 43.38 O 
1.00 43.07 C 
1.00 50.00 C 
1.00 36,35 C 
1.00 45.66 C 
1.00 41.50 N 
1.00 41.75 C 
1,00 46.17 C • 
1,00 46.44 0 
1.00 39*24 C 
1,00 46.02 C 
1.00 43.20 C 
1.00 40.19 C 
1.00 46.92 C 
1.00 42.02 C 
1.00 47.29 C 
1.00 46.88 O 
1.00 43.81 N 
1-00 48.17 C 
1,00 48.24 C 
1,00 49.04 O 
1.00 44.79 C 
1.00 58.80 C 
1.00 62.64 O 
1.00 60.17 N 
1.00 47.68 N 
1.00 40.81 C • 
1.00 49.08 C 
1.00 47.57 O 
1.00 44.48 C 
1-00 50.95 N 
1.00 54.43 C 
1.00 55.80 G 
1.00 45.45 O 
1.00 51.73 C 
1.00 51.49 C 
1-00 60.88 O 
1.00 52.62 N 
1.00 52.73 N 
1.00 58.71 C 
1.00 51.79 C 
1.00 52.79 O 
1.00 60.50 C 
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ATOM 
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ATOM 

ATOM • 
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ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM. 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 



541 

542 

543 

544 

545 

540 

547 

548 

5« 

550 

551 

552 

553 

554 

555 

55e 

557 

558 

559 

560 

561 

562 

563 

564 

565 

566 

567 

568 

563 

570 

571 

572 

573 

574 

5'75 

576 

5L77 

57 B 

579 

580 

581 

582 

583 

384 

585 

585 

587 

588 

589 

590 

591 

592 

553 

594 

595 

596 

597 

598 

599 



CGI IIiE A 
C62 A 
CDl XIiB A 
N ASP A 
CA ASP A 
C ASPA 
O ASP A 
CB ASP A 
CG ASP A 
ODl ASP A 
OD2 ASP A 
N ASP A 
CA ASP A 
C ASP A 
O ASP A 
CB ASP A 
CG ASP A 
DDI ASP A 
OP2 ASP 
AZJV. 
ADA 
AUl 
ALA A 
AI<A A 
<5LY 
GLY 
GUY 
GLY 

XLE 
XliE 

XLS 
CGI ILE 
CG2 XIjB 
CDl ILB 
N TKR A 
CA TYR A 
C TYR A 
O TYR A 
CB TTO A 
CG TYR A 
CDl TYR 

CD2 rm 

CEl TYR 
GE2 TYi^ 

TYR A 
TYR A 
LYS A 
LYS A 
IiYS A 
LYS A 
LXS A 
I/YS.A 
IjYS a 
1.YS A 
liYS A 
CYS A 
CYS A 



23 

CA 

G 

O 

CB 

N 

CA 

C 

O 

CA 
C 

o 

CB 



A 
A 



A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 



CZ 
OH 

CA 

C 

O 

CB 

CG 

CD 

CB 

NZ 

N 

CA 



A 
A 
A 
A 



69 
69 
69 
70 
70 
70 
70 
70 
70 
70 
70 
71 
71 
71 
71 
71 
71 
71 
71 
72 
72 
72 
72 
72 
73 
73 
73 
73 
74 
74 
74 
74 
74 
74 
74 
74 
75 
.75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
76 
7fi 
76 
76 
76 
76 
76 
76 
76 
77 
77 



31-681 
29.410 
32.506 
31.396 
32.277 
31.587 
32.227 
33 - 473 
34.388 
34.622 
34.878 
30.290 
29.554 
28.569 
28.508 
28.406 
28.892 
29 . 813 
28.324 
28.987 
28.429 
29.129 
30.326 
.28. .460 
28.378 
28 •976 
38.144 
27 . OIB 
28 . 7X6 
28.052 
28 . 428 
29.603 
28,475 
28.061 
27.860 
28.463 
27.429 
27 . 637 
37.168 
26.293 
26.745 
27.137 
26.525 
27.789 
2-7-356 
28.230 
28 . DIO 
28.463 
27-739 
27.270 
27.178 
27.912 
28.115 
29 . 442 
30.046 
31-142 
31.553 
26.194 
25.888 



44.301 

44,091 

44.314 

45.3B4 

46.184 

46.792 

47.477 

45.369 

44.991 

45 . 851 

43.842 

46.540 

47,102 

48.474 

49.224 

46.166 

44.834 

44.835 

43.784 

48.601 

50.063 

51.291 

51.268 

50.107 

52.374 

53.593 

54.331 

53-939 

55.413 

56.242 

55.760 

55.780 

57.717 

58,227 

58,551 

59.656 

55,272 

54.826 



^0.063 
0-987 
1.211 
-2.956 
-3.781 
-4.991 
-5.784 
^4.241 
-3.088 
-2.208 
-3.064 
-5.144 
-6.269 
-5.89B 
-6.764 
-6*708 
-7.302 
-8.146 
-6.929 
-4.610 
-4.133 
*^4.666 
-4.977 
-2.604 
-4.821 
-5.322 
-6.341 
-6.653 
-6.859 
-7.850 
-9.237 
-9.620 
-7-705 
-6.323 
-8.816 
-e.041 
-9.960 
-IX. 330 



56.010 -12.126 
56.764 -11-682 
53.629 -11.707 
52-331 -11.050 
52.133 -9.682 
51.326 -11.773 
50.967 -9.04S 
50.162 -11.146 
49-990 -9-778 
48.851 -9.153 
56.201 -13.299 
37,305 -14.090 
56.938 -15.532 
56.092 -16.052 
58-551 -13.857 
58.619 -14.520 
5d.941 -14.072 
60.452 -14.968 
61.794 -14.449 
57.553 -16.153 
57.319 -17.532 



1.00 67.17 C 
1.00 59.59 C 
1.00 80.29 C 
1.00 46.36 » 
1.00 50.45 C 
1.00 58.77 C 
1.00 53.61 O 
X.OO 50;41 C 
1.00 69.82 C 
1.00 68.65 O 
1.00 67.67 O 
1.00 54.09 H 
X.OO 50.10 C 
1.00 52.41 C 
1.00 47.41 O 
1.00 49.99 C 
1.00 49.02 C 
1.00 46. 4e O 
1,00 50.74 O 
1.00 42.72 » 
1.00 45.31 C 
1.00 47.73 C 
1.00 47.41 O 
1.00 47.05 C 
1.00 48.72 U 
1.00 54.09 C 
1.00 51.98 C 
1.00 49.57 b 
' X.OO 51.79 N 
1.00 48.58 C 
1.00 47,75 
1.00 46.87 
1*00 54.10 
1.00 60-29 
I. 00 51.72 
1.00 55.15 
1,00 39.87 N 
X.OO 48.23 C 
1.00 48.15 
l.OD 46.43 
1.00 44.56 
1.00 47.56 
1.00 39-03 
1.00 43.44 
1-00 39.99. C 
1.00 32.79 C 
1.00 35.84 C 
1.00 43.95 O 
1.00 48.85 M 
1.00 48.84 C 
1.00 44.98 C 
J.. 00 47.18 O 
1.00 56.56 C 
I. 00 59.09 C 
1.00 66«83 C 
1.00 71,43 C 
1.00 73-15 N 
1.00 45*89 Wr 
1-00 44.65 C 



C 

o 
c 
c 
c 
c 



C 

o 
c 

C 

c 
c 
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84 


31-017 


ATOM 
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84 


31,790 


ATOM 


649 
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84 


31.242 


ATOM 


65D 


D 


GLY A 


84 


31.851 


ATOM 
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THR A 


85 
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ATOM 
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CA 


THR A 


85 


29.53S 


ATOM 


653 


C 


THR A 


85 


28-929 


ATOM 


654 


o 


THR A 


85 


28.291 


ATOM 


655 
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85 
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ATOM 
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. 657 


CG2 


THR A 


85 


2S.125 


ATQSfi 


65B 




& 


86 


29,130 



58.600 
59.666 
57.004 
56.802 
58.494 
59.658 
53.581 
58.553 
59.795 
61.010 
59.943 
$0,672 
60.720 
61.666 
62.792 
61.227 
61.155 
60.395 
61.191 
62.011 
62.226 
61,266 
61.371 
61.104 
.62.318 
.63-487 
63 . 866 
63.828 
63.922 
65.265 
63 .715 
63.639 
64 . 664 

63-768 
62.638 
62.768 
53 - 034 
62.594 
' 65,821 
66.877 
66.830 
67.759 
68.230 
68.4S1 
67.508 
69.593 
65.760 
65.617 
66.254 
56-139 

67.559 
66.445 
65 . 528 
68.614 
63 . 019 
69.749 
66.520 



-18.270 

-17.945 

-17.652 

-19,350 

-19.249 

-20.019 

-21-471 

-22.131 

-1&.993 

--2D.820 

-18.547 

-21.965 

-23.343 

-24,119 

-23.691 

-23.417 

-24.848 

-22-487 

-25.247 

-26.066 

-27.450 

-28.187 

-26.241 

-24.954 

-27.012 

-27.787 

•^29.088 

-30.165 

-29.847 

-29.005 

-31.429 

-32.555 

-32.507 

--32.993 

-33.887 

.-34.868 

-36.194 

-36.178 

-37.253 

-31.S07 

-31.812 

-30.533 

-30.246 

-31.924 

-30,815 

-30.462 

-30.301 

-29.759 

-28.533 

-27.266 

-26-197 

-27-3 61 

-26. 176 

-25,320 

-25.839 

-26.J555 

-27.373 

-27.325 

-24.0li 



1.00 47. 
1.00 52. 
1,00-42, 
1.00 61. 
1.0*0 50. 
1.00 46. 
1.00 43, 
1.00 40 
1-00 46 
1.00 51 
1.00 41 
1.00 48 
1.00 57 
1.00 54 
1.00 52 
1.00 60 
1.00 54 
1.00 56 
1.00 48 
1.00 52 
1.00 54 
1.00 49 
1.00 54 
1.00 54 
1.00 41 
1.00 56 
1.00 58 
1.00 58 
i.OO 53 
l.OQ 60. 
1.00 67. 
1.00 73, 
1.00 68. 
1.00 65. 
1.00 74. 
1.00 98. 
1.00111. 
1,00118. 
1.00117, 
1.00 62. 
1.00 67 
1.00 71 
1.00 *33 
1.00 74 
1.00 82 
1.00 93 
1-00 87 
1.00 69 
1.00 61 
1.00 62 
1.00 65 
1.00 55 
1.00 63 
1.00 61 
1.00 56 
1.00 61 
1.00 73 
1,00 69 

1-00 se 



.89 
58 
,61 
.23 
.12 N 
.50 C 
.99 
.45 
.58 
.99 
.06 
.68 
.39 
.87 
.91 
.20 
.06 
.02 
-32 N 
.81 C 
.17 
.22 
.94 
.31 
.33 C 
.76 N 
.85 C 
.97 
.72 
88 
86 
IB 
06 
36 
95 
35 
66 
11 
.01 
.35 N 
.89 C 
,00 
.73 
.31 

.xa 
.75 
.77 

.26 N 
.9S C 
.86 
.82 
.77 U 
.65 C 
.95 
-'66 
.72 
.83 
.89 
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0 
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C 
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c 
c 
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c 
c 
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o 



c 
o 
c 
» 
c 
c 
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o 



c 
o 



c 
o 
c 
o 
c 

.16 N 



30/09 2003 13:45 FAX 3332I>3S4 

Table 2 



HOIBERG A/S 
19 



PVS 



iaio4 Q^g 



ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOKL 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATO^ 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATGQ» 

ATOM 

ATOM* 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATCOfl 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 
ATCM 
ATC»t 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
' ATOM 
ATOM 



659 


CA 


QU? A 






GUT A 






GIcNf A 




















cut! 




ft? M ^ 


ODD 




r*T la Ty 


oo / 


tci 
W 


^IIlCV 


ODO 








C 




p / D 




CC*S '9* 

oiSIcv A. 


671 


CB 


SSH. A 


v 




0lI«IV Jt9- 






rzXTX 3i. 


t> / <» 






O / D 






O f Q 






O / r 




GUilI A 


O / b 




r»T.TT a 


"7 rt 






f 0 n 




TT 3i - 


£0 




l»J-'U A 


DOiS 


n 


AJUA A 


oo.> 


wi 






C- 


ALtA A 






AJ-lA A 


OOP 


C0 


AXjA. a 


po / 




THR A 


000 




TWO H 


Do9 


c 


'I'jcuc A 




0 


TZIEt A 






JlXlK A 


o9Z 




3^B[R A 


if a*l 




J^Otv A 




IT 




oSD 




VAW A 




r* 


VALl A 


• OS / 


V 








VAXi A 






ViTXi-f -M- 








7UX 


W . 




/ Vl^ 




enter A 
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ODl 


ASN A 
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ASM A 
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N 


VAT, A 


7i0 


CA 
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7X1 


c 


VM* A 
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0 


VAIj a 
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CB 


VAL A 


714 


C<^1 


VAIi A 


715 


CG2 


VAIi A 


716 


N . 


IiVS A 


717 


CA 


Z.7S A 



B6 

86 27.696 

86 27.803 

B6 25.793 
86 

B6 31.964 

86 32.390 

86 32.436 

87 26.ao4 
87 25.836 
87 25.8b4 
87 26,194 

87 24.420 

67 24.344 
Se 25.592 
B8 25.623 

88 24,532 
88 23.94:^ 
88 26.976 

68 27.272 
88 28.656 
88 29.631 

88 28-773 

89 24 .254 
89 ' 23.283 
89 24.036 
89 24.777 

89 22.022 

90 23.887 
90 24.558 
90 23 . 515 
90 22.402 
90 25.587 
90 24.932 

90 26.640 

91 23* 671 
91 22.966 
91 23.736 
91 24.708 
91 22.164 
91 23.113 

91 21.177 

92 23-304 
92 23.964 
92 23.399 
92 22.220 
92 23,757 
92 24.569 
92 24.115 

92 25.784 

93 . 24«256 
93 23.621 
93 24.387 
93 25.602 
93 24,310 
93 23.834 

93 23-769 

94 23.490 
94 23.902 



65.464 -23-141 
65.900 -22.030 
67.011 -21,505 
64.715 -22.498 
64.242 -23.460 
63.519 -22.724 
63.965 -21.663 
62.401 -23.276 
64.986 -21.667 
65.182 -20.5BB 
63.906 -19.749 
62.829 -20.270 
65.362 -21.150 
66.449 -22.057 
64.009 -18.460 
62.827 -17.607 
62.803 -16.556 
63.824 -16.209 
62.711 -16.904 
63.816 -15.898 
63,687 -15.277 
63.494 -16.035 
63.782 -14-033 
61.602 -16.079 
61-384 -15.027 
60.407 -14.149 
59.552 -14-659 
60.736 -15.567 
60-549 -12.839 
59.647 -11.932 
58-993 -11.051 
59.516 -10.861 
60.376 -11.052 
61.366 -10.256 
61.043 -11.915 
57.823 -10.539 
57.102 -9.667 
56.474 -8.527 
S5.754 -8-740 
56.035 -10.433 
55.013 -11.094 
55.349 -^9-474 
56.773 -7.306 
56.2SS -6-116 
54.887 -5-780 
54.742 -5,466 
57-200 -4-932 
56.786 -3.724 
56.a97 -2.584 
56-304 -3.969 
53.801 -5.851 
52.527 -5.574 
52-085 -4.232 
52.009 -4.053 
51.546 -6-679 
50.143 -6.365 
51.981 -8-042 
51.807 -3.290 
51.347 -1.961 



1.00 63.76 C 
X.OO 62,47 C 
1-00 64.92 O 
1.00 56.96 C 
1.00 50,20 C 
1.00 54.10 C 
1.00 54.08 O 
1.00 56-27 W- 
1.00 63.47 N 
1.00 68-11 C 
1.00 65.62 C 
1.00 69.37 O 
X.OO 75.52 C 
1.00 88.36 O 
1.00 63.19 N 
1.00 53.44 C 
1.00 59.13 C 
1.00 58.88 O 
1.00 60.59 C 
1.00 67.25 C 
1.00 78,40 C 
1.00 79.36 O 
1.00 81.96 O 
1.00 54.88,N 
1.00 45.50 C 
1.00 52.74 C 
1.00 48.26 O 
1.00 53.66 C 
1.00 46.21 IT 
1.00 49.08 C 
1.00 49-13 C 
1.00 49.24 O 
1.00 48.30 C 
.1.00 53.97 0 
1.00 52.65 C 
1.00 45.14 M 
1.00 48.65 C 
1.00 45,53 C 
1.00 47.93 O 
1.00 50 .'62 C 
1.00 4B.3S C 
1.00 54.01 C 
1.00 49.96 N 
1.00 50.90 C 
1.00 45.05 C 
1.00 48.81 O 
1.00 47.93 C 
1,00 54.25 C 
1.00 56.44 O 
l-OO 54.09 N 
1.00 46.44 N 
1.00 .47.68 C 
1.00 46.87 C 
1.00 45,39 O 
1.00 44.88 C 
1.00 50.34 C 
1.00 51.13 C 
1.00 52.11 N 
1.00 59.43 C 
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ATOM 


718 


C 


LYS A 


94 




719 


0 


IiYS A 


94 




720 


CB 


IjYS a 


94: 




t ^JL 


CG 


IjYS a 


94 




7J22 


CD 


LVS A 


94 




723 


CE 


LYS A 


94 






KE 


ItYS A 


94 






KI 

*v 


IDB A 


B3 


ATTOU 


72 fi 


CA 


ItJB A 


95 




7?7 




IXiE A 


95 






ft 


TTiB A 


95 


.ATOM 


79Q 


r*R 


Tr.g A 


95 




7^ ft 


CGI 


XZiB A 


95 






CG2 


XtiB A 


95 




732 


GDI 


IZiE A 


95 






N 


PHB A 


96 


A!J7CiLKL 


714 


CA 


PHE A 


96 






C 


PHE A 


96 




/ -J L» 


0 


PHE A 


96 




f w / 


aa 


PSE A 


96 




/ <9 0 


CO 


PHE A 


96 


x&«r*r^iur 




GDI 


PHE A 


96 




7/Ln 


CD2 


PHE A 


96 




74.1 


C£l' PHE A 


96 




7A2 


CG2 


PHE A 


9€ 




/ 


CZ 


PHE A 


96 




7^4 


N 


G£iNF A 


97 




74 R 


CA 


6W A 


97 




74.fi 

/ ttD 


C 


Gias A 


97 




747 


0 


A 


97 






C3 


Gua A 


97 . 




74Q 


C6 


GliM A 


97 




7S0 


CD 


GLK A 


97 




7'=;i 

# ax 


OCX 


GLfil A 


97 




752 


ME2 


GI^ A 


97 




753 




I*YS A 


98 




754 




I*YS A 


98 




755 


C 


r,YS A 


96 




756 


0 


LYS A 


96 




757 


CB 


LYS A 


98 






OG 


I.YS A 


98 


A.JLI.UX 


75^ 


CD 


LYS A 


96 






CE 


liYS A 


98 




761 


NZ 


LYS A 


98 




7 €2 


N 


A 


99 




763 


CA 


LEU A 


99 


ATOM 


764 


C 


LEO A 


99 


ATOK 


765 


0 


LEO A 


99 


ATOM 


766 


CB 


lEU A 


99 


ATOM 


767 


CG 


LCD A 


99 


ATOM 


768 


Ct>l tiBU A 


99 


ATOM 


769 


CD2 liOT A 


99 


ATOM 


770 


N* 


MET A 


100 


ATOM 


771 


CA 


METT A lOP 


ATOM 


772 


C 


MET A 


100 


ATOM 


773 


0 


MET A 


100 


ATOM 


774 


CB 


MET A 100 


ATOM 


775 


CG 


MET A 100 


ATOM 


776 


5D 


MET A 


100 



23,774 

22 . 871 

23.033 

23.173 

22.156 

22.081 

21.040 

24,699 

24.658 

24.467 

25.004 

25.981 

26.247 

25.905 

25.141 

23.670 

23.464 

23'. 070 

22.921 

22.3B9 

20.984 

20.078 

20.565 

lp.770 

ia.268 

18.362 

22.929 

22-565 

21-257 

2X.185 

23.639 

23.239 

22.^68 

23.879 

21.712 

20.208 

18.914 

18.988 

19.772 

17.835 

17.806 

16.620 

16.542 

15.366 

18.167 

18.112 

17.731 

16.622 

17.058 

16.874 

18-114 

15.663 

18.643 

18.321 

19.033 

19.991 

18.65jO 

20.116 

20.416 



49*832 
49.241 
51.960 
53.464 
53.977 
55.492 
S5.986 
49.202 
47.762 
47.546 . 
48.298 
47.086 
47-361 
45.584 
46.878 
4^.553 
46.249 
44.791 
44-087 
47.146 
46.731 
46.441 
46.630 
46.055 
46.249 
45.959 
44.323 
.42.945 
42.956 
43-352 
42.220 
40.811 
39.B85 
39.539 
39-485 
42.557 
42.503 
41.436 
40.483 
42.141 
40.689 
40.432 
38-972 
38.722 
41.633 
40.718 
39.322 
39.119 
41.223 
40.365 
40.494 
40.822 
38.358 
36.984 

35- 977 

36- 322 
36.727 
36.564 
36.505 



-1.866 
-2.471 
-0.855 

-^o.ess 

0.356 
0.362 
1.310 
^1,181 
--1.004 
0.49B 
1.305 
-1.451 
--2.935 
-1.206 
-3.869 
0.863 
2.269 
2.360 
1.375 
2.893 
2.570 
3.589 
1.249 
3.287 
0.932 
1.951 
3.607 
3.819 
4,559 
5.725 
4.639 
5.074 
3.899 
3.148 
3-725 
3.861 
4.493 
5.594 
5.518 
3.467 
3.029 
2.091 
1.674 
0.799 
6.625 
7-743 
7.271 
6.784 
8.727 
9.974 
10.829 
10.765 
7.388 
6.995 
7.907 
8.621 
5.512 
5.166 
3.372 



1.00 55.63 
i.OO 43,24 
00 55.35 
00 65.17 
00 67.48 
00 74.84 



1. 
1. 
1, 
1. 

1.00 78.54 N 
1.00 56.66 N 
1.00 56.71 
1.00 59.65 
1.00 53.96 
1.00 50.11 
1.00 58.21 
1.00 55.81 
1.00 46.59 
1.00 56.77 K 
1.00 56.57 C 
1.00 52.33 
1.00 55.58 
1.00 51.68- 
1.00 55.80 
1.00 56.18 
1.00 53.68 
1.00 61-36 
1.00 54.41 
1.00*31.56 
1.00 44,80 N 
1.00 41.35 C 

1.00 43.49 

1-00 48-61 
1,00 50.03 
1.00 42.38 
X.OD 45-87 
1.00 50-97 O 
1.00 43.50 H 
1,00 43.56 K 
1.00 50-07 C 
1.00 45.12 
1.00 44.19 
l.DO 42.89 
1-00 54.06 
1.00 70.03 
1.00 74.47 
1.00 87.06 N 
1,00 42.33 N 
1.00 48.11 C 
1.00 51.43 
1.00 54-69 
1.00 40-97 
1.00 51,52 
1.00 49.68 
1.00 51-15 
1.00 48.12 N 
1.00 51.56 C 
1.00 51.77 C 
.1-00 39.76 O 
1.00 61.21 C 
1.00 69.49 C 
1.00 84.60 S 



C 
C 

o 
c 

C 

c 

C 



c 
o 
c 
c 
c 
c 
c 
c 
c 



c 
o 
c 
c 
c 



c 
o 

C 

c 
c 
c 



c 
O 

c 
c 
c 
c 
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H0IBER6 A./S 
21 



PVS 



MOM 
ATOM 
. ATOM 
ATOM 
AfTOM 
ATOM 
ATOM 

AToaa 

ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

atom' 

ATOiM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
KVW 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

ATcasr 

ATOM 
ATOM 
ATOM 
ATCM 
ATOM 
ATOM 
ATCOS 
ATOM 



777 
778 
779 
780 
781 
782 
783 
784 
785 
7B€ 
7B7 
788 
789 
750 
751 
792 
793 
794 
795 
796 
797 
798 
799 
•800 
801 
802 
803 
804 
605 
806 
807 
808 
809 
810 
8X1 
8X2 
813 
814 
&1S 
816 

ai7 

818 
819 
8:70 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 



CE 
K 
CA 
C 

o 

CB 
CG 

cm 

CD2 
CEl 
CE2 
CZ 
N 
CA 
C 

o 

CB 
CG 
CO 
CB 
1J2 

CA 

G 

O- 

CB 

CG 

OZ>l 

MD2 

CA 
C 

o 

CB 

N 

CA 

C 

O 

CB 

CO 

CD 

M 

CA 

C 

O 

CB 

OGl 

CG2 

N 

CA 

C 

o 

CB 

CG 

CD 

N 

CA 

C 

o 



MET 
FKE 
PHE 

?HE 
PHB 
PHE 
PHE 

PHE 
PHE 
PHE 



100 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
102 
102 
102 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

LYS A 102 
X,YS A 102 
UrS A 102 
r.YS A 102 
LYS A 102 
IiYS A 102 
ASK A 103 
ASIT A 103 
ASM A 103 
ASM A 103 
ASDT A 103 
&SN A 103 
ASl^ A 103 
ASK A 103 
AIiA A 104 
AIjA a 104 
AIrA A 104 
AIA A 104 
AIA A 104 
PRO A 105 
PRO A 105 
PRO A 105 
PRO A lOS 
OTD A 105 
PRO A 105 
PRO A 105 
THR A 106 
THRA 106 
XHR A 106 
THE A 106 
TBR A 106 
THR A 106 
TBR A 106 
PRO A 107 
PRO A 107 
PRO A 107 
PRO A 107 
PBO A 107 
PRO A 107 
PRO A 107 
GliM A 106 
A 1.08 
GLN.A 108 
<^ A 106 



19.818 

18.531 

19.085 

20.138 

19 .907 

17-909 

17,019 

15.900 

17.274 

15.054 

16.441 

15.322 

21.302 

22 .420 

22.516 

22.768 

23.714 

24.954 

26.170 

27.335 

28.516 

22-328 

22.379 

21.419 

21.661 

23.802 

23.886 

23.582 

24.308 

20.312 

19.304 

18.651 

17.490 

18.280 

19.386 

ia^a73 

17.700 
17.508 
20.087 
21.055 
20.631 
16.864 
15.7X7 
15,529 
15.672 
14-447 
13.355 
14.097 
15.275 
15.184 
16.585 
17.578 
14.426 
15.052 
15.065 
16.650 
17.901 
17-566 
16.492 



34.884 

34.745 

33.684 

32.893 

32.400 

32.769 

33.450 

34-112 

33.488 

34.822 

34.192 

34.858 

32,771 

32.0bt> 

30.619 

29 . 7X2 

32.799 

32.199 

33.021 

32.773 

33.602 

30.409 

29.081 

29.084 

29.75X 

2B.764 

27.468 

26.402 

37 . 552 

28.369 

28.264 

26.906 

26.811 

29.359 

25.834 

24.481 

24.096 

24.606 

23.588 

24.460 

25.867 

23.260 

22,758 

21.322 

20.999 

23.612 

23-053 

23.641 

20.434 

20.737 

20.810 

20.532 

19-539 

18.411 

18.986 

21-202 

21-229 

20.339 

20.467 



2.949 
7.908 
S.732 ' 
7.995 
6.902 
9.210 
10.137 
9.652 
11.499 
10.516 
12.366 
11-869 
8.611 
B.U09 
8.468 
7.668 
8.340 
7.720 
8-108 
7.169 
7.540 
9.763 
10.339 
11.525 
12.534 
XO.BOO 
11.365 
11-037 
12.822 

11- 379 
12.422 
12,200 
11,829 
12.241 

12- 461 
12.265 
13.112 
14.223 
12.501 
13.270 
13.230 
12.515 

13- 215 
12.759 
11.581 
12.955 

13- ^98 
11 . 468 
13.714 
15-138 
15.732 
15.064 
15.683 

14- 902 
13.480 
16.994 
17-709 
18.896 
19.489 



1.00 
1,00 

i.oo 

1.00 
1-00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

i.do 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1,00 
1-00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

i.oo 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-DO 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 



92.44 
45.49 
50.26 
43. «0 
61.65 
46.80 
46.54 
52.32 
44.46 
43.20 
48-20 
48.40 
51-46 N 
48.23 C 
54.86 
62.07 
57.97 
71.82 
82.19 
88.42 
98.10 
47.83 N 
43.78 C 
45.04 
40,24 
45.29 
46.73 
54.61 
50.10 N 
40.89 IT 
48.41 
52.07 
51-94 
53.18 
47.52 XSr 

45.57 C 
47.49 
41-72 
49.47 
52.18 
52.90 
48.69 W 
52.32 C 
58.90 
55.09 
53.67 
54.59 
5S.16 C 
52.16 N 
43.22 C 
47.05 
45.59 
49.39 
55.45 
55.64 

40.58 M 
46.97 C 
44.47 
36.69 



C 

c 
*c 
o 
c 

C 

c 
c 

C 

c 



c 
o 

C 
C 
C 
C 



C 

o 

C 

c 
o 



c 
c 
o 

G 



c 
o 

C 
C 

c 



c 
o 
c 
o 



c 
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HOIBERG A/S 
22 





836' 


CB 


GliN A 108 


ATOM 


B37 


CG 


GLN A X08 






CD 


QU^S A XOB 






OBl 


GtiI9 XOB 






NE2 


GliW A 108 






N 


GL;D a XD9 




O <i* ^ 


CA 


GLO A X09 






C 








o 










GTJO A X09 








cajn A 100 




Ds « 




nTiTl 2k lft<> 




n^n 
ovo 




GTTl A IDS 




84d 








850 


S3' 


E^HB A 1X0 




85X 




pmr! A 110 








PHE A 110 








PHE A 110 




854 


CB 


PHE A 11 D 




655 


CG 


PHE A 110 






CDl 


PHE A 110 










AX Ufa 






POT! Alio 








PIHE A 110 


■A-i s^iS. 


860 




PSE A 110 








T.yg A 111 


)L nvwr 


oo« 




TjYS a 11 1 


71 nvYMf 




p» 


T.VS A 111 




864 


Q 


t-*^ A XXX 

X4^v A til 1^ 








TiYS A 111 


AX^JLCa 


D DO 


rm 


T.VS A XII 




867 


% ■ 


T-YS A 111 

JlJlLW aB. AAA 




868 




T*YS A XXX 


AL. Liin. 




NZ 


T.YS A 113 




870 


N 


61<n A 112 








GTitJ A 11^ 

\3>Uw AAA 




872 




GTjU a 112 




873 




GTiTT a 112 




o / ^ 


CB 


GZiU A 113 




975 


CG 


GIiO A 112 




Dew 


CD 


GliU A 112 




of/ 


OEX 


•GLid A -112 




o / o 




GT,n A XX2 




879 


N 


6IaY A X13 




B8Q 


CA 


GLY A 1X3 


ATOM 


861 


Q 


6I«Y A XX3 




882 


o 


GIrY A XX3 


ATOM 


883 


N 


GltU A XX4 


MOM 


884 


CA 


Glit7 A. 1X4 


ATOM 


885 


C 


GXjU a 114 


ATOM 


686 


o 


GIiU A U4 


ATOM 


887 


CB 


GI»U A 114 


ATOM 


888 


CQ 


GI.U A 114 


ATOM 


889 


CD 


GIiIT A 114 


ATOW 


890 


OEX 


GI»n A 114 


ATOM 


891 


0E2 


GLU A 1X4 


ATCHA 


892 


13 


ASP A lis 


A7QM 


893 


CA 


ASP A 115 


ATOft 


894 


C 


ASP A lis 



X8,271 22.657 18,084 

X8.770 23.436 16.846 

19.203 24.847 17.171 

15.879 25.073 IS .172 

18.828 25. 805 16.332 

18.469 19.4X3 19-203 

18.261 18.425 20.257 

19.2X5 18.551 2X.42 4 

20,380 XB.922 2X.254 

18.364 17.033 19,637 

17-437* 16.885 18.448 

17.356 15.478 17.912 

17.335 14.518 X8.7X3 

X7.295 15-330 16.678 

16-713 18.223 22.6D9 

19.491 18.314 23.825 

19.154 17.167 24-748 

18.071 16-596 24.694 

19- 202 19.643 24.531 

19.253 20-831 23.612 
18.189 21.206 22.922 
20.522 21.445 23.387 
1$-301 22-337 22.006 
20.649 22-489 -22.476 
19.533 22.939 21.785 

20- 108 16-819 "25.592 
19-909 ' 15.745 26.533 
19-327 16.395 27.769 
19.832 17.419 28.238 

21.254 15.075 26.845 
21.185 13-974 27.890 
22.548 13.272 28.006 
22.5X5 12.114 29.000 

23- 657 11.172 28,765 

18.255 15.810 2B,287 
17.614 16.339 29.478 
18.627 16-706 30l569 

19.554 15.950 30.846 
16.621 15.312 30.034 
15.743 15.888 31.120 
14.735 14-666 31.675 
13.582 15.304 31.937 
15.093 13.700 31.665 
18,448 17-875 31.175 
19.350 18.298 32.228 

20.555 19.128 31.824 
21,087 19.877 32.652 
21.017 19-021 30.584 
22*181 19.830 30.22'7 
21.739 21.260 29.927 
20.539 21.551 29,864 
22.957 19-199 29.052 
22.319 19-293 27,682 
23.076 18-490 26.613 

24- 174 17,946 26,894 
22-565 18-407 25.482 
22.689 22.. 181 29.822 
22-323 23-554 29.512 
22-184 23.568 28.018 



1-00 40.68 C 
1.00 37.05 C 
1-00 40.43 C 
1.00 36.29 O 
1.00 37.82 N 
1,00 36.32 N 
1.00 39.59 C 
1.00 44.20 C 
1.00 41-88 O 
1.00 39-87 C 
1.00 45,54 C 
1,00 49,95 C 
1.00 54.48 O 
1-00 54.37 O 
1.00 36.31 N 
1.00 37.31 C 
1.00 44.15 C 
1.00 42.74 O 
1,00 29.73 C 
1.00 36.45 C 
1.00 37.59 C 
1-00 35.71 C 
1.00 49-86 C 
1.00 43.61 C 
1.00 39-36 C 
1-00 38.44 N 
1.00 39-53 C 
X.OO 33-66 C 
X.OO 37.40 O 
X.OO 35.52 C 
X.OO 45. 4X C 
1.00 51.44 C 
1.00 58.54 C 
1.00 62.26 N 
1-00 39.60 U 
1.00 42.51 C 
1-00 37,78 C 
1.00 41-69 O 
1.00 42.05 C 
1-00 48.02 C 
1.00 67-88 C 
1.00 64-90 O 
1.00 70-27 D 
1.00 41.71 Kf 
1.00 43-96 C 
1.00 46.88 C 
1.00 44.90 O 
l.OO 41.27 N 
1.00 49-33 C 
1.00 46,85 C 
1.00 45.47 O 
1.00 46,70 C 
1.00 49-46 C 
1.00 56.05 C 
1.00 59-22 O 
1.00 .51-60 O 
1.00 42.06 KT 
L-OO 46-33 C 
1.00 46.24 C 
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Table 2 



HOIBERG A/S 
S3 



pvs ^los Q^o 



ATOM 


895 


O 


ASP A 115 


ATOM 




CB. 


ASP A 115 


ATOH 


a97 


CG 


ASP A lis 


ATOM 


898 


ODl 


ASP A 115 


ATOM 


899 


OD2 


ASP A 115 


USW 


900 


]^ 


AlA A 116 


ATG» 


901 


CA 


ALA A 116 


ATQtf 


902 


C 


AIiA A 116 


ATCXH 


903 


o 


A 116 


ATOK 


904 


CB 


AIiA A 116 


ATOM 


905 


£3 


VAI. A 117 


ATC»T 


906 


CA 


VAL A 1X7 


ATOM 


907 


C 


VAL A 117 


ATgM 


90B • 


0 


VKLm a 117 


ATCU 


909 


CB 


VAI> A 117 


ATOM 


910 


CGI VAI. A 117 


ATOff 


911 


ce2 


VAX» A 1X7 


ATOM 


912 


M 


TUS A 118 


ATOM 


313 




XLB A iia 


ATOM 


914 


c 


XIiE A 118 


ATOM 


915 


o 


ILE A 118 


ATOM 


916 


CB 


rCE A 118 


ATOM 


917 


CGI IXiE A 118 


ATOM 


918 


CG2 


IIiE A 1X8 


ATOM 


919 


CDl 


HiE A 118 


ATOM 


920 


M 


VAL A ll9 


ATOM 


921 


CA 


VAIi A 119 


ATOM 


922 


C 


VAI* A 119 


ATOM 


923 


o 


VaL A 119 


ATOM 


924 


CB 


VAIi A 119 


ATOM 


925 


CGl 


VAL A 119 


ATOM 


926 


CG2 


VAL A 119 


ATOM 


927 


N 


CYS A 120 


ATOM 


928 


CA 


CYS A 120 


ATOM 


929 


C 


CYS A 120 


ATOM 


930 


o 


CYS A 120 


ATOM 


931 


€:b 


CYS A 120 


ATOM 


932 


56 


CYS A 120 


ATOM 


933 


N 


ASP A 121 


ATOM 


934 


CA 


ASP' A 121 


ATOM 


935 


C 


ASP A 121 


ATOM 


936 


O 


ASP A 121 


ATOM 


937 


CB 


ASP A 121 


ATOM 


938 


CG 


ASP A 121 


ATOM 


939 


ODl ASP A 121 


ATOM 


940 


0D2 


ASP A 121 


ATOM 


941 


N 


VAC A 122 


ATOM 


942 


CA 


VAC A 122 


ATOM 


943 


C 


VAL A 122 


ATOM 


944 


o 


VAC A 122 


ATOM 


945 


CB 


VAC A 122 


ATOM 


946 


CGI 


. VAC A 122 


ATOM 


947 


CG2 


, VAC A 122 


ATOM 


948 


N 


V?kli A 123 


ATOM 


949 


CA 


VAC A 123 


ATOM - 


950 


C 


VAC A 123 


^TOM 


951 


o 


VAL A 123 


.ATOM 


352 


CB 


VAC A 123 


ATOM 


953 


CGI VACi A 123 



23,107 23.195 27.299 1.00 51.16-0 

23.394 24,525 29-976 1.00 52.16 C 

23.530 24,535 31-475 1,00 58.98 C 

22.515 24-291 32.169 1.00 56-34 0 

24.647 24-785 31.959 l.OO 74-61 O 

21.009 23-943 27.536 1.00 40*21 iJ 

20.812 23,937 26.105 1.00 41.98 C 

21.024 25-315 25.524 1,00 39.57 C 

20.5^1 26-311 26.093 1-00 41.84 O 

19.406 23.428 25.761 1*00 37.59 C 

21'.711 25-374 24.396 1.00 35-34 M 

21.907 26-651 23,736 l.DO 34.85 C 

21.305 26.459 22.356 1.00 34.14 C 

21.751 25.608 21.603 1.00 35.50 O 

23.391 26.997 23.612 1.00 40.36 C 

23.573 28.240 22,764 1.00 35.4^5 C 

23:957 27-265 24.994 1.00 46.40 C 

20,276 27.244 22.046 1,00 35.04 N 

19.593 27,169 20.7S7 1,00 34.21 C 

20.257 28.172 19.836 1.00 25.24 C 

20.252 29.371. 20-095 1.00 32.78 O 

18.106 27.535 20.901 1.00 34.79 C 

.17.471 26.651 21.9TS 1-00 43.37 C 

17.384 27-289 .19.578 .1.00 35.72 C 

16.071 27-043, 22.340 1-00 58-55 C 

20.B29 27.649 18-771 1.00 31-01 » 

21,593 28-441 17.830 1.00 37.30 C 

20.771 29.119 16.753 1-00 37.56 C 

19- 983 28.491 16.065 1-00 40. SO O 
22.670 27,549 17.175 1-00 35.82 C 
23-467 28.340 16.136 1.00 34.06 C 
23-582 27-004 18.258 1.00 34.59 C 
20.980 30.414 16,620 1.00 36.81 N 

20- 286 31.194 15.610 1.00 32.12 C 
21.262 32.279 15.148 1.00 33.42 C 
21.534 33.244 15-873 1.00 34.81 O 
19.027 31.819 16-2X1 1.00 41-13 C 
17-972 32.754 15.028 1.00 50.41 S 

' 21.821 32-082 13.959 1-00 36.26 N 

22.778 33.020 13.370 1.00 38.88 C 

22.109 33.906 12-333 1.00 36-35 C 

21.607 33-429 11-326 1-00 41.43 O 

23.934 32.251 12.720 1.00 41.76 C 

24.766 31*509 13.744 1.00 40,59 C 

25.129 32.153 14-749 1-00 47.54 O 

25-047 30.306 13.560 1.00 45,40 O 

22.099 35.202 12.5B4 1.00 41-75 M 

21.499 36.119 11-636 1.00 52.79 C 

22.563 36.999 11.025 1-00 52.22 C 

23-670 37.115 11.550 X.OO 45.91 O 

20.458 37.052 12,302 1-00 53,37 C 

19-391 36.242 12.9^8 1-00 50.48 C 

21- 153 37.986 13.275 1-00 58.84 C 
22.215 37-609 9.901 1.0047. 92 M 
23.104 38.525 9,211 1.00 44-45 C 
22,279 39.739 8-809 1-00 53.24 C 
21.097 39.610 8.449 1.00 44.25 O 
23.713 37.910 7-941 1.00 53.12 C 
24.633 36,758 8.307 1,00 58.99 C 
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C62 


VAli A 123 


ATOM 




IN 




ATOM 


35o 




C«J 3^ 1 Oil 


ATOM 


957 


C« 




ATOM • 




x> 

\J 




ATOM 










360 




k>Ctf!V -A. •>» ^ 


ATOM 


96X 






ATOM 


M 


CA 




ATOM 




u 


Ct?t> A 1 !>5% 
SiX!>CV A JL&^ 


ATOM 




O 


ceo & 1 9 R 
Sect A JL^3 


ATOH 




CB 




ATOM 


966 


06 


SEIC A JL«3 


•ATOM 


9q r 






ATOM 






TiRO A 126 


ATOM 


9o5 






ATOM 


o^n 


/\ 

V 




ATOM 


97X 


GH 




ATOM 






T PIT n 1 5 


ATOM 








ATOM 








ATOM 


975 


N- 


'OD/^ n 1 


ATOM 


976 


CA 


^tXvJ A Xi& f 


ATOM 


977 


C 


Don A 1 !J*7 


AT^9 


97o 


0 


<r£\l-f A X£> ' 


ATOM 


979 


CB 


Piw A J.Z / 


ATOM 


9oU 




Don 2k 1 
JrKU A X^ f 


ATOM 


9QZ 


WU 


etxSJ A Xa ' 


ATOM 


9B}f 




irx\%f A xao 


ATOM 


9o3 




Iraxf A XAO 


ATOM 


9p4t. 


C 


"BDn & 1 0 A. 

ITHJLJ A 


ATOM 




0 


iriuJ A X/* a 


ATOM 


DBA 


US 




ATOM 


9o / 




JTav a X^O 


ATOM 








ATOM 


989 


W 


XXlK A X4E9 


ATOM 


ysu 


U-ii 


xilr^ A xa^ 


ATOM 


97JL 


»*• 

w 


^oJK A x^p 


ATOM 






i.AA **- XA7 


ATOH 








ATOM 






X£LrC A X^7 


ATOM 






mtrp » 1 O Q 
XAtc A J-tLt^ 


ATOM 




TvT 
iN 


TT IP* A 1^0 


2^!TQM 






Ji 1 rr* 1 «L J V/ 


ATOM 






1 1 1 Ci >^ (fc^ V 


ATOM 




0 


■l.i iBf A X J w 


ATOM 


1 nnn 




XmG» a xj** 




J.UIIJ. 




TT.'E a l.!iO 
' ' *'^* x^ w 


ATOM 


1002 


062 


X££ A 130 


ATOM 


1003 


CDl 


XliS A 130 


ATOM 


2004 


N 


XLS A 131 


ATOM 


1005 


CA 


ITB A 131 


ATOM 


1006 


C 


XLE A 131 


ATOM 


1D07 


0 


A 131 


ATOM 


100 B 


CB 


XUES A 131 


ATOM 


1009 


CGI 


TLZ A 131 


ATOM 


1010 


CG2 


ItiB A 131 


ATOM 


1011 


GDI 


ILB A 131 


ATOM 


1Q12 


N 


TRP A 132 



H0XBER6 A/S 
24 



^ pvs . D^D 



22 -$10 

22- Sll 
22.304 
23.383 
24.311 
21.169 

21- 642 

23- 257 
24,221 
24.173 
25.201 
23.B74 
23.901 
22.961 

22- 756 
22.575 
22.012 
21.521 
21.606 
20.323 
22.791 
23.071 
22.925 
-21 1463 

20.655 

23- 701 
23.957 
23.849 
21.126 
19-782 
19.470 
20.351 
19.805 
21.070 
22.009 
18.196 
17.759 

17- 038 
* 16.192 

16-801 
17.564 
15.SB5 
17.377 
16-793 
15-829 
•16.119 
17.907 

18- 711 
17.317 
17.934 
14.681 
13-707 
13.352 
12.993 
12.374 
12, ,620 
11.470 
12.630 
13-437 



37.442 

40.906 

43.161 

43.252 

43.139 

42.533 

42.S18 

44-283 

45.387 

46.098 

46.357 

46.373 

45.724 

46.408 

47.077 

46.030 

44.961 

47.987 

49.171 

49.998 

50.045 

46.308 

45.331 

45:007 

45.913 

45.950 

47.367 

47,492 

43.698 

43.195 

43- 143 
42-980 
41.776 
41.714 
.42.561 

43.270 
43.128 
41-791 
41-597 

44- 243 
45.360 
43.769 
40.868 
39.543 
39.251 
39-539 
38.480 
3S-558 
37.091 
38-126 
38.675 
38.318 
36.859 
36.426 
39.104 
40.610 
38.737 
41.236 
36.108 



7.012 
8.893 
8.537 
8.618 
9.420 
9.496 
10.828 
7.787 
7.755 
9.081 
9.694 
6.641 
5.391 
9.519 
10.795 
11.889 
11.657 
10,726 
9.746 
9-750 
I0.l4i 
13 - 096 
14.185 
14.524 
14.728 
15.354 
14.952 
13.478 
14.610 
14.906 
16.362 
X7,192 
14.340 
13.493 
14.287 
16.669 
18-039 
17.944 
17 . 072 
18.457 
18.933 
19.562 
18.827 
18.779 
19.914 
21 . 074 
18.805 
17.510 
19.030 
16.313 
19.568 
20.5BB 
20.427 
19.330 
20.474 
20.479 
. 21-647 
19.085 
21.520 



1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
l.DO 
1.00 
1.00 
1.00 
1.00 
00 
00 
00 
00 
00 
00 
00 



1- 
1. 
1. 
1. 
1, 
1. 
1. 



1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1-00 
1-00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 



.00 
.00 
.00 
.00 
.00 



l.OQ 
1.00 
1-00 
1-00 
1.00 
1.00 
1.00 



54. SI C 
38.99 N 
42.72 
.46.36 
48.23 
45,26 
50.88 
48.24 
S4.08 
53-53 
54.81 
45.61 
46.33 
.51-93 N 
60.20 C 
63.51 
63.28 
67.31 
75. S2 
66.85 
72'. 14 
69-25 N 
64.19 C 
57.99 
62.20 
64.92 
66.17 
65.55 
61.71 N 
61.85 C 
62.11 
64.26 
58-63 
66.61 
51.57 
56.05 BT 
50.88 C 
47.70 
52.86 
59.29 
64.98 
68.98 
47.42 N 
49.45 C 
48-06 
49.48 
52.16 
55.93 
46.63 
58-84 
45161 W 
50.29 C 
33.83 
50.28 
55-23 
61.34 
5e.S4 
60.34 



C 

c 
o 
c 
o 

N 
C 
C 
0 
c 
o 



c 
o 
c 
c 
c 
c 



c 
o 
c 

c 
c 



c 
o 
c 
c 
c 



c 
o 
c 
o 
c 



38.49 N 
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HOIBERG A/S 

25 



^ PVS 



ATOM 


1013 


CA 


TRP A 132 


13 . Q9S 




1014 


C 


TE^ A 132 


11.66B 








TRP A 132 


11.343 






CB 


TRP A 132 


14 .085 










15.384 


ATOM 








16.536 






CD2 


TTtP A 132 


15, 645 






KfPT 


J^JCVk J*. JU a' 4C> 


17 . 502 




1 rioi 

XU^JL 




TRP A 132 


16.585 








•PRP A 132 


14 . BB3 




xu&^ 




Jb BUT A A 


17.572 


ATOin 


XU^ V 




TRP A 133 


15.470 


ATOM 




Cii2 




16.809 






IT 


LiYS A 133 


10.838 




1 027 


CA 


I»y5 A 133 


9.451 








X.YS A 133 


9.043 




•1 ri^^ 




T-YS A 133 


9.408 






CB 


1*YS A 13 3 


a. 516 






CG 


IiYS A 133 


B.672 






CD 


LYS A 133 


7.816 




XUD^ 


CE 


IjYS a 133 


7-9B9 


ATOM 


XU3 V 


»Z 


X.YS A 133 


7 .076 


ATOrl 




W 


HXS A 134 


8,274 




XU*3 b 


CA . 


KIS A 134 


7,757 






C 


HIS A 134 


€.265 






o 


HIS A 134 


5. 832 


A!rOM 




CB 


HXS A 134 


8.370 


ATOK 


1 fiA n 


CG 


HXS A 134 


3,006 


ATUK 




NDl 


axs A 134 


8.057 


ATUEI 


Xll9^ * 


CD2 HIS A 134 


7.622 


ATOK 


XU*l-3 


t:Ki 


HXS A 13d 


7.723 


ATOM 


xus* 


NE2 


BXS A 134 


7.454 


ATOM 


1 ^ 

XU^<3 


3SI 


i,ys A 135 


5.4Sd 


ATOM 


1 n A 


CA 


XiYS A 135 


4.034 






C 


LYS A 135 


3.435 


ATOM 


X 


O 


IiYS A 135 


2.397 


ATOM 


1 n Q 


C3 


r.YS A 135 


3 .608 




XV/^ V 


CG 


LYS A 135 


3-832 




X v3 JL 


CD 


LYS A 135 


3.541 






CE 


LYS A 135 


3.714 




XU^ J 


N2 


LYS A 135 


3.553 


T^flTO^ 


xw^^s* 




GLY A 136 


4.082 




1 


CA 


GLY A 136 


3.553 




XLI<9 w 


C 


GUY A 136 


4.256 




XVI 3 » 


c 


GLY A 136 


4,366 




i DQA 


21 


ARG A 137 


4.734 




i nc^Q 

XU39 


CA 


ARG A 137 


5*426 


ATOM 


1Q60 


C 


ARG A 137 


6.867 


ATOM 


loei 


. O 


ARG A 137 


7.372 


ATOM 


1062 


CB 


ARG A 137 


5.44B 


ATOK 


1063 


CG 


ARG A 137 ' 


4.111 


ATOM 


10G4 


CD 


ARG A 137 


3.8S6 


ATOM 


1065 


NE 


ARG A 137 


2.445 


ATOM 


1065 


CZ 


ARG A 137 


1.973 


ATOM . 


1067 


imi ARG h 137 


2.805 


ATOM 


106B 


MH2 ARG A 137 


0.672 


ATCXM, 


1069 


N 


ASP A 138 


7.510 


ATOM 


1070 


CA 


ASP A 13 8. 


. 8.907 


ATda 


1071 


C 


ASP A 136 


9.464 



34.692 

34.498 

34 . 949 

33.898 

33.632 

34.369 

32.570 

33-526 

32.725 

31.502 

31.848 

30.632 

30.814 

33.^0^9 

33.579 

32.124 

31.298 

34.267 

35.771 

36.347 

37.857 

36.469 

31.82^ 

30.481 

30.612 

31.403 

29.816 

28.368 

27.704 

27.A48 

26.440 

26.257 

29.843 

29.650 

31.264 

31.511 

29.13S 

29.955 

29.173 

30.058 

29.294 

32.194 

33-551 

34.597 

35.754 

34.184 

35.064 

35.398 

35-029 

34,419 

34.360 

35.652 

36.009 

37.181 

38.109 

37.432 

36.XX6 

36.497 

35.773 



21.510 

22.042 

23.133 

22.372 

21.653 

21-728 

20.726 

20.901 

20.278 

20.229 

19.364 

19.318 

18.893 

21.266 

21.645 

21.741 

20.903 

20.650 

20.593 

19.483 

19-385 

18,372 

22.781 

22.990 

23.220 

24.067 . 

24.221 

24.367 

25.574 

23.447 

25-392 

24.112 

22.461 

22,574 

22.532 

23-139 

23.870 

25- 143 

26 - 414 
27.643 
28-915 
21,828 
21.741 
22-589 
22.187 
23.757 
24.698 
24.329 
23.272 
26.090 
26.790 

27- 530 
27,526 
27.937 
28.390 
27,883 
25.241 
25.132 
26.328 



1.00 46. 
1.00 48. 
1.00 45. 
1.00 39. 
1,00 39. 
1.00 36. 
1.00 29. 
1.00 34. 
1.00 35. 
1.00 33 
1.00 32. 
1.00 35. 
1.00 33. 
1.00 51v 
1.00 57. 
1,00 59. 
1.00 53. 
1.00 55. 
1.00 66. 
1.00 76 
1,00 82. 
1.00 81. 
1.00 63. 
1-00 56. 
1.00 77. 
1-00 63. 
1,00 70. 
1.00 72 
1.00 72. 
1.00 73, 
1.00 77. 
1.00 78. 
1.00 81 • 
. 1.00 91 
1.00 92 
1.00 95 
l.DO 90. 
1.00 96. 
1,00 94. 
1.00 94. 
1.00 95. 
i.OO 91. 
1.00 88 
1.00 85- 
1.00 89 
1.00 82. 
1.00 83. 
1.00 SO. 
00 83. 
00 90. 
00 99. 
00105. 
1.00X13. 
1.001X4 
1.00116 
1 . 00117 . 
1.00 76. 
1-00 75. 
1.00 76. 



C 
C 

c 

C 



C 
O 

c 
c 
c 
c 



C 

o 

C 

c 



1. 
1. 
1. 
1. 



49 C 
20 C 

.37 O 
62 C 
42 .C 
55 C 
03 C 
64 N 
20 C 
72 
11 
81 
40 

27 N 

47 C 
45 
79 
78 
61 
13 
76 
20 

05 N 

48 C 
89 
07 
22 
09 

16 N 

41 C 
82 C 
13 N 
08 13 
79 C 
61 
56 
50 
.62 
31 
64 

67 la 
50 N 
54 C 
72 C 
77 O 

42 N 

ai c 

74 C 
63 O 
23 C 
62 C 
25 C 
.79 N 

75 C 
01 N 
60 M 

46 fir 

03 C 
03 C 



C 

o 
C 

c 
c 

C 



aO/09 2003 13:46 FAX 33320384 

Table 2 



BOIBERG A^S 
26 



PVS 





1.072 


O 


ASP A 13B 


.9,139 


ATOK 


1 n*?^ 

A.\J / O 


CB 


ASP A 138 


- 9-107 


ATOM 


J.U /ft 


CG 


ASP A 138 


10 ,57S 


ATOM 


T Jl C 


ODl 


ASP A 138 


11.410 


ATOM 


T m c 
J.U / b 


OD2 


ASP A 13B 


10. 906 


ATOM 


t m"7 

luv / 


N 


VAIi A 139 


10.292 


ATOM 


X(l7o 


CA 


VAL A 139 


10. 638 


ATQH 




C 


VAli A 13d 


11.541 


ATOil 


X080 


O 


VAL A 139 


11 . 799 


ATOM 


XOOJi 


CB 


Vi&Ii A 139 


11-765 


ATOH 


XOo2 


C6X 


VAI. A 139 


11,091 


ATOtf 


X0B3 


CG2 VAEi A. 139 


13 


ATOM 


XUB4 




XLE A 140 




atch 


A ca 1% 


CA 


ILitg A 


12.519 


ATOM 


1 no^ 


C 


XLE A 140 


11. 594 


ATQH 


X(JO / 


0 


XIiE A 140 


11.822 


ATOM 


1 n o D 


CB 


ILS A 140 


13.229 


ATOM 




CGI 


IlfB A 140 


14.357 


ATOM 


1 A A n 


CG2 


TT.K A 140 


13*789 


ATOM 




CDl 


XUE A 140 


15. 381 


ATOM 


X0S2 


N 


LEO- A 141 


10. 553 


ATOM 


XD^J 


CA 


IiECT A 141 


9^632 


2^TOM 


X094 


C 


J^V A 141 


8. 966 


ATOM 


4 ^ A C 


0 


LEO A 141 


8-177 


ATOM 


X096 


CB 


UEO A. 141 


6. 571 


ATOM 


Xos / 


CO 


liECT A 141 


9. 106 


ATOM 


X0S8 


CDl 


IiEU A 141 


7. 949 


ATOM 


XUS9 


CD2 


LEV A 141 


9 . 882 


ATOM 


xxuu 


H 


IiYS A 142 


9.276 


ATOM 


XXVJI 




IjYS a 142 


6. 689 


ATOM 


XX 0^ 


c 


LYS A 142 


9.660 


ATOM 


XiUJ 


o 


LYS A 142 


9.262 


ATOM 


^ *l n ii 


CB 


I.YS A 142 


B.346 


ATOM 




CG 


IiYS A 142 


9.525 


ATOM 


line 


CD 


LYS A 142 


8.997 


ATOM 


X.XV / 


CE 


liYS A 142 


10.082 


ATOM 


XXOo 


NZ 


LYS A 142 


9.503 


ATOM 


't 1 AQ 


Hf 


LYS A 143 


10.940 


ATOM 


IXXl/ 


CA 


LYS A 143 


11-992 


ATOM 




c 


IjYS a 143 


11 . 852 


ATOM 


XXX 


O 


LYS A 143 


11.372 


ATOM 


XJiXJ 


CB 


LYS A 143 


12. 059 


ATOA 




CG 


LYS A 143 


13-224 


ATOM 


XXXd 


CD 


LYS A 143 


14. 559 


ATOM 


1 1 1 £ 

XJLJLO 


CE 


I*YS A 143 


15-786 


ATOM 


1 1 1 T 


NZ 


LYS A 143 


17-123 


ATOM 


1 1 «] R 


3$r 


ASP A 144 


X2 v237 




ji ti. i i ^ 


CA 


ASP A 144 


12.319 


ATOM 


1120 


C 


ASP A 144 


13-827 


ATOM 


1121 


o 


ASP A 144 


14.365 


ATOM 


1122 


CB 


ASP A 144 


11,718 


ATOM 


1123 


CG 


ASP A 144 


11.884 


ATOM 


1124 


ODX ASP A 144 


12.989 


Atom 


1125 


OD2 ASP A 144 


10.913 


ATOM 


1126 


X>S 


VAL A 145 


14.490 


ATOM 


1127 


CA 


VAL A 145 


15-946 


ATOM 


1128 


C 


VAL A 145 


16.75B 


ATOM 


1129 


o 


VAL A 145 


17.915 


ATOM 


1130 


CB 


VAL A 145 


16 . 415 



36.102 

38.000 

38.403 

37.736 

39.394 

34.776 

33.992 

34.814 

34.320 

32.935 

32.195 

33.588 

36.070 

36.924 

37.514 

37.370 

38.098 

37.569 

39.062 

36.752 

38-194 

38.838 

37.937 

38. 408 

39.615 

40.905 

41.736 

41.699 

36.650 

35.751 

35.560 

35.339 

34.404 

33.643 

32.520 

31.550 

30.522 

35.703 

35-519 

34.206 

34.122 

35.672 

36.510 

36.248 

36.228 

36.187 

33.182 

31,828 

31.840 

31-687 

30 - .833 
29-398 
29.060 

' 28.608 
32 .118 
32.226 

31- 316 
31-598 
31.974 



27.476 
25.318 
25.275 
25.931 
24.590 

26- 069 
27.152 
26.224 
29.321 
26.595 
25.469 
26.091 
27.918 
28.878 
29.925 
31.123 
28.163 

27- 300 
29.227 
28.065 
29.468 

30- 384 

31- 409 
32.225 
29.608 
28.991 
28.461 
30.046 
31.384 
32.362 
33.527 
34.675 
31.702 
31.098 
30.2QS 
29.747 
28.822 
33.223 
34.206 

34- 942 
36.080 
35.207 
36-183 
35.522 
36.466 
35.780 
34.199 
34.669 
34.531 
33.436 
33.677 
,34.137 
34.609 
34.041 

35- 642 
35.721 
34.7,95 
34.490 
37.157 



71 
62 

55 



1.00 73 
1.00 77 
1.00 77 
1.00 76 

1.00 67 
1.00 63 
1.00 58 
1.00 60 
1.00 
1.00 
1.00 

1.00 47. 
1.00 66 
1.00 73, 
1-00 77, 
1.00 79 
1.00 75 
1.00 79 
1.00 84 
1.00 75 
1.00 85 
1.00 97 
1.00101 
1.00107 

i.ooiol 

1.00106. 
1,00108. 
1.00104- 
1.00101- 
1.00101. 
1.00101- 
1.001O5- 
1.00100. 
1.00 98. 
1.00 93. 
1.00 96. 
1.00 91, 
1.0Q102. 
1.00104. 
I.OOIOO. 
1.00100. 
1.00107. 
1.00113- 

x.oDixe, 

1.00123. 
1.00119. 
1.00 94 
1.00 85 
1.00 79 
1.00 88 
1.00 65 
1.00 89 
1.00 90 
1.00101 
1.00 66. 
1.00 67- 
1.00 55- 
1.00 61. 



1.00 76 



85 O 
22 C 
41 C 
27 O 
17 O 
30 M 
22 C 
55 
06 
13 
,43 
.09 
.18 N 
.19 C 
.32 
.51 
.30 
.37 
.41 
.60 
.78 N 
.07 C 
.56 
.39 
.80 
.45 
.62 
-45 
-47 N 
,64 C 
85 
32 
75 
61 
54 
37 

06 N 
.59 
.90 C 
.79 
29 
.17 
.10 
.78 
.03 
.60 K 
.81 N 
.45 
.96 
.63 
.69 
.87 
.66 
-36 
.69 N 
.87 C 
-99 C 
04 O 
63 C 



C 
O 
C 
C 
C 



C 
O 
C 
C 
C 
C 



c 

o 
•c 

C 
C 

C 



c 
o 

C 

c 
c 
c 



C 

o 
c 
c 

C 
C 
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Tabte2 



HOXBERG A/S 
27 



^ pvs 



ATOM 








ATOM 


1132 


CG2 


V>lLr A AttD 


ATOM 


1133 


N 


ARG A l^o 




1134 


CA 


Ac\G A 14d 


ATOM 


1135 


C 


ARB A 14o 


ATOM 


1136 


o 


AHS A 146 


2^0M 


1137 


CB 


ARG A 146 


ATOM 


1138 


CG 


ARQ A 146 


ATOM 


1135 


CO 


2^BG A 146 


ATOM 


1140 


lOG 


ARG A 146 


ATOM 


1141 


cz 


ARG A 146 


ATOil 


1142 


1«3H1 


AHO A 146 


ATOM 


•1143 


Nn2 


ARG A 146 


ATOM 


1144 


N 


PHB A 14 / 


ATOM 


1145 


CA 


FHS A / 


ATOM 


1146 


c 


PHB A 147 


ATOK 


1147 


0 


PHE A 147 


AITOM 


114B 


CB 


PH5 A 147 


ATOM 


114^ 


CG 




XJXM 


1150 


CDl 


PH£ A 14 / 


ATOSia 


1151 


CP2 


PHB A 147 


ATOK 


1152 


C£l 


PHH A 147 


ATOM 


1153 


CS2 


PHB A 147 


ATOH 


1154 


CZ 


^PHB A 147 


A!Pa« . 


1155 


N 


XIiB A 148 


ATOM 


1156 


CA 


XIiS A 148 


ATO£t 


1157 


C 


XtiS A 148 


ATOH 


1158 


O 


TTi'R A 148 


ATOM- 


1159 


CB 


XIjG a 148 


ATOM 


1160 


COl 


XXjK a 148 


ATOH 


1161 


CG2 


XX£ A 148 


ATOM 


1162 


CBl 


Xt.E A 148 


ATOM 


1163 


N 


VAJCi A Z45 


ATOM 


1164 


CA 


VAL A 149 


ATOM 


1165 


C 


VAL A 149 


ATOM 


1166 


O 


VAX. A 149 


ATOM 


1167 


CB 


VAT- A 149 


ATOM 


1168 


eel 


. VAL A 149 


ATOM 


1169 


CG2 


: VAL A 149 


ATOM 


1170 


N 


IiEU A 150 


ATOM 


1171 


CA 


XiSa A 150 


ATOM 


1172 


C 


liHO A 150 


ATOM 


1173 


O 


LEO A 150 


ATOM 


1174 


CB 


LEU A 150 


ATOM 


1175 


CG 


liEO A 150 


ATOM 


1176 


CD! i*50 A 150 


ATOM 


1177 


CD2 IiSO A 150 


ATOM 


117 S 


1^ 


SER A 151 


ATOM 


1179 


CA 


SER A 151 


ATOM 


1180 


" C 


SZR A 151 


ATOM 


llSl 


D 


SER. A 151 


ATCM 


1182 


CB 


SER A 151 


ATOM 


1183 


00 


SBR A 151 


ATOM 


1184 


N 


ASN A 152 


ATC»i 


1185 


CA 


ASN A 152 


ATOM 


1186 


C 


ASN A 152 


ATOM 


11Q7 


o 


A5N A 152 


ATOM 


1188 


CB 


ASN A 152 


ATOM 


1189 


CG 


ASN A 152 



15-901 

15.902 

16.148 

L6.839 

16.984 

17.808 

16.121 

16.235 

15,613 

14,253 

13.898 

14.810 

13.646 

16,190 

16.233 

17.068 

16.837 

14.815 

14.003 

13.520 

13.730 

12.773 

12.986 

12.508 

18.038 

18.940 

19.348 

19-559 

20.233 

19.907 

21-231 

ai.093 

19.337 
19-764 

21- 236 
21.552 
18.929 
19-472 
17.444 

22- 127 
23.568 
24.030 

23- 262 
24.305 
23.885 
24.330 
24.473 
25.295 
25.849 
25.770 
25.651 
27.320 
28.150 
25.866 
25. -754 
24.321 
24.036 
26. .476 
26.097 



33.082 
30.617 
30.227 
29.283 
29.771 
29-25B 
27.925 
27.242 
25.846 
25.864 
25.279 
24.627 
25-359 
30.766 
31.297 
32.568 
33.551 

31- 536 
30.271 
29-598 
29.747 
28.416 
28.571 
27-905 
32.536 
33.661 
33.856 

32- 899 
33.463 
33 . 427 
34.573 
33.QB1 • 
35.099 
35.381 
35.794 
36.756 
36.512 
36.844 
36.067 
35.036 
35.269 
36.450 
36.965 
34.019 
32.825 
31.505 
32.999 
36.849 
37.953 
37 .710 
38.663 
38.200 
37.144 
36.455 
36.140 
35.998 
35.583 
34.821 
33.752 



38,076 
37.655 
34.349 

33- 493 
32.055 

31- 311 
33.538 

34- 901 
34.911 
34.3BB 
33.253 

32- 533 
32.825 
31.660 
30.330 
30.213 
30.916 
29-828 
29.679 
30.796 
28.416 
30.654 
26.265 
29.386 
23.307 
29.097 
27.636 
26.944 
29.908 
31.399 
29.597 

' 32-279 
27^172 
25 • 8X7 
25.962 
26.655 
25.185 
23,791 
25.064 
25.328 
25.400. 
24.S24 
23.723 
25.001 
25.860 
25-225 
27.252 
24.666 
23.880 
22.365 
21.587 
. 24.273 
23.792 
21.937 
20.506 
20.073 
18.936 
20.207 
21,199 



1.00 
1.00 
1.00 
1.00 
1.00 
l.QO 
1.00 
1.00 
1-00 
1-00 
1.00 
1-00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1,00 
1.00 
1.00 
1.00 
1.00 

lloo 

1.00 
1.00 
1.00 
1.00 
1,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.OQ 
1.00 
1,00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
l.OQ 
1.00 
1-00 
1.00 
1.00 
1.00 



c 
o 

C 
c 
c 



76.29, C 
77.74 C 
52.68 19 
56.85 C 
48.40 
46,31 
44.42 
S3. 27 
47.00 
43.57 N 
53.19 C 
46-06 N 
49.59 N 
49.96 N 
55. OB C 
55.4:0 
58.84 
47.49 
55,00 
50.35 
49.95 
61.13 
53,83 
56.75 
50.18 N 
53.42 C 
45-25 
44.46 
55 . 88 
65.94 
61.53 
69.07 
37.73 
42.64 
46.84 
47.29 
42.61 
44.21 
43.57 
40.34 K 
42-16 C 
47.24 
39.70 
36.82 
50.79 
45,07 
55.15 
50.63 N 
44.74 C 
37.06 
49.84 
45.09 
45.86 
38.65 
40.49 
40.22 
34.75 
39.82 
54-90 



C 

o 
c 
c 
c 
c 
c 
c 
c 



c 
o 
c 
c 
c 
c 

N 

c 
c 
o 
c 
c 
c 



c 
o 
c 
c 
c 
c 



c 
o 
c 
o 

IS 

c 
c 
o 
c 
c 
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ATOM 




ODl 


ASM A 152 


ATOM 


1191 


K(D2 


ASN A 152 


ATOM 


1192 




ASM A 153 


MOM 


1193 


CA 


ASM A 153 


ATCW 


1194 


C 


ASM A 153 


ATOM 


1195 


o 


ASM A 153 


ATC»I 


1190 


CB 


ASM A 153 


ATOM 


1197 


CG 


ASM A 153 


ATOM 


119 B 


ODl 


ASN A 153 


ATOM 


1199 


£02 


ASM A 153 


AO^OM 


1200 


M 


TYR A 154 


ATOM 


1201 


CA 


TZR A 154 


ATOM 


1202 


C 


TYR A 154 


ATOM 


1203 


o 


TYR A 154 


ATOM 


1204 


CB 


TYR A 154 


ATOM 


1205 


CG 


Tm A 154 


ATOM 


1206 


CDl 


TYR A 154 


ATCM 


1207 


CD2 


TiTR A 154 


AiTOM 


120B 


CBl 


TVR A 154 


ATOM 


1209 


C&2 


TYR A 154 


A3*aM 


1210 


CZ 


TTR A 154 


ATOM 


1211 


OH 


TYR A 154 


ATOM 


1212 . 


M 


USXS A 155 


ATOQeH 


1213 


CA 


laEIU A 155 


ATgn 


1214 


c 


IiSa A 155 


ATOO^ 


1215 


o 


IfEU A 155 


ATOM 


1216 


CB 


IfSCT A 155 


ATOM 


1217 


CG 


IiEU A 155 


ATOM 


1218 


GDI 


LEU A 155 


ATOM 


1219 


CD2 


iEO A 155 


ATOM 


1220 


M 


GM7 A 156 


ATOM 


1221 


CA 


GliN A 155 


ATOM 


1222 


C 


GXJff A 156 


A3K3M 


1223 


o 


GUa A 156 


ATOM 


1224 


CB' 


GZiM A 156 


ATOM 


1225 


CG 


GUST A 156 


ATOM 


1226 


CD 


GLW A 156 


ATOM 


1227 


OEl 


Gm A 156 


ATOH 


1228 


IJE2 


GLM A 156 


ATOM 


1229 


M 


II,E A 157 


ATOM 


1230 


CA 


XIiE A 157 


ATOM 


1231 


C 


1X.E A 157 


ATCOl 


123:2 


o 


II,B A 157 


ATOM 


1233 


CB 


me A 157 


ATOM 


1234 


CGI Xli£ A 157 


ATOM 


1235 


CG2 


IliE A 157 


ATOM 


1236 


CDl JJSB, A 157 


ATOM 


1237 


N 


ARG A 158 


ATOM 


1238 


CA 


AHQ A 158 


ATOM 


1239 


C 


ARO A 158 


ATOM 


1240 


o 


ARG A 158 


ATOM 


1241 


CB 


ARG A 158 


ATOM 


1242 


CQ 


ARG A 158 


ATOM 


1243 


CD 


ARG A 158 


ATOM 


1244 




ARG A 158 


ATOM 


1245 


CZ 


ARG A 15B 


ATOM 


1246 


MHl A 156 


ATOM 


1247 


igK2 AEtG A 158 


ATOM 


224d 


K 


G£r7 A 159 



24-972 
27-029 
23-410 
21.969 
21-352 
20.171 
21.589 
21.665 
21.300 
22.130 
22.121 
21,563 
20.707 
20.918 
22.675 
23.535 
24.703 
23.179 
25.505 
23.979 
25.143 
25.954 
19-757 
18.936 
19.514 
19.688 
17.482 
16.635 
16-673 
15.185 
19.802 
20.327 
19.212 
18,545 
21.454 
22.028 
23.034 
22.750 
24.207 
19.012 
. IB. 001 
18-737 
19.028 
16.928 
16.195 
15.943 
15,181 
19.068 
19.804 
16.982 
17.781 
20.381 
21.475 
22.155 
21-287 
21.572 
22.704 
20.724 
19.653 



33.739 

32.850 

36-309 

36.213 

34-827 

34.674 

36.964 

38.468- 

38.990 

39.171 

33.810 

32.463 

32.352 

33-107 

31.425 

31.329 

30.565 

31.990 

30.457 

31.892 

31.119 

31.005 

31.415 

31.237 

30-121 

28.989 

30- 866 
30.561 

31- 752 
30.269 
30.437 
29.432 
28.964 
29.792 
30.010 
28.974 
29.556 
30.542 
28.934 
27.651 
27.104 
26.177 
25-030 

• 26.304 
27 .208 
25.728 
26.458 
26.674 
25-857 
24.711 
24.851 

. 26.749 
27.697 
2.8.453 
29.449 
30.079 
29.808 
30.973 
23.589 



21.694 
21.504 
20-990 
20.740 
20.723 
.20.414 
19.469 
19.660 
20.720 
18.645 
21.080 
21.151 
22 . 418 
23.357 
21.247 
20.021 
20.037 
18.837 
18.899 ' 
17.676 
17.726 
16.618 
22.450 
23.650 
24.496 * 
24.037 
23.303 
24-545 
25.480 
24.142 
35.746 
26.638 
27-568 
26.205 
27-507 
28.478 
29.461 
30.134 
29.558 
27.655 
28.570 
29.530 
29.189 
27.832 
26.843 
28.842 
25.983 
30.7X8 

31- 673 
32.273 

32- 484 
32-778 
32.272 
33.405 
34.012 
35-147 
35.792 
35.641 
32-:>4a 



1.00 45 
1.00 46. 
1-00 38. 

1.00 45. 

1.00 42. 

l.OD 38. 

1.00 42. 

i.OO 49. 

1.00 57. 

1,00 53. 

1.00 31. 

1,00 37. 

1,00 36. 

1.00 35. 

1,00 35. 
•1.00 40. 

1.00 33. 

1.00 35. 

1-DO 38. 

1.00 34. 

1.00 46, 

l-OO 43. 

1.00 37. 

1,.00 33. 

1.00 25- 

l.OO 33. 

1.00 33. 

1.00 39. 

1.00 39. 

1,00 35. 

1.00 34. 

l.OO 30 

1.00 33. 

l.QQ 38 

1.00 36 
1.00 52 
1.00 59 
1.00 58 
1.00 56 
1.00 35 
1.00 39 
1.00 40 
1.00 41 
1.00 36 
1.00 32 
1.00 42 
l.QQ 40 
1.00 38 
1,00 45 
1.00 43 
1.00 47 
1.00 53 
l.DO 70 
1.00 65 
1.00 68 
1.00 75 
1-00 65 
1.00 71 
1-00 47 



34 O 
13 N 
94 M 
44 C 
99 
19 
88 
74 
35 

13 M 
78 N 



C 

o 
c 
c 
o 



05 
11 
56 
50 
10 
69 
06 
.35 
.58 
.30 
.90 
.10 M 
.06 C 
.37 
.57 
.13 
.86 
.38 
.14 
.79 K 
.99 C 
.82 
-51 
.98 
-10 
.17 
.98 
.95 M 
.15 M 
.14 
,54 
.38 
.32 
.60 
.84 
.70 
.99 N 
.51 C 
.75 
.32 
.96 
.32 
.23 
.48 M 
.70 C 
.00 N 
€7 M 
-20 N 



C 

c 
o 
c 
c 
c 
c 
c 
c 
c 
o 



c 
o 
c 
c 
c 
c 



c 
o 
c 
c 
c 
o 



c 
c 
o 
c 
c 
c 
c 



c 
o 
c 
c 
c 
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CA 


GLY A 159 


IB. 998 






CI 


GIiY A 159 


17.731 










16 « 658 








TT.S A l^D 


17.847 


A.TOM 








16. 664 


ATOM 






TT.T A 1 fin 


15 .872 


ATOM 




vJ 


TT.V 2i 1 1? ft 


16. 434 








■L I »r> X w V 


17-013 


ATOM 






TT.K A 1 fin 


15.727 


AITOSBf 








17,679 


ATOM 


•1 •»RO 
1237 


dPl 


Xl'IS XvV 


IS 993 


ATOM 




JM 




14.557 


ATOM . 








13 - 631 


ATdjC 








12 .835 








I*YS A 161 


12.686 


ATOM 








12. 599 


ATOM, 


T OCR 




TjVC! a 161 


13 .156 


ATOM 






TjYS a 161 


12-002 


AXUC3 


1 Off*? 


CE 


I*YS A 161 


12.488- 




1 '9 Aft 




tiYS A 161 


X1.3S0 


ATQn 


1 0£Q 


v» 


T,YS A 1 62 


12.353 


ATOM 


JmA I U 




T.Y«5 A 162 


11 .560 


ATOM 


•1 "l*?! 

/X 


w 




10.372 


AiPUaS, 


1^ i ^ 


o * 
w 


T.YS A 162 


9.914 


ATGGDS 






T vfi A 162 


11.064 


ATQU 








10.298 


ATOH 


1275 






11 109 




12 /Q 




T.'V^ A 1 62 


10.279 


A!POE!L 


T •1*7"7 
1^ / f 




IiYS A 162 


10.963 


ATOM 


Iz /o 


JW 


rrajQ a 1 6*9 


9-897 


ATOH 


1279 


CA 


TfW A "1 
J KITL A XO>} 


8.764 


ATOM 


I^dU 




■mi? A ^ 6!) 


9.140 


ATOM 




VJ 




B.294 


ATOM 






•THR A 163 


B.022 


ATVaS. 






TEH. A 163 


8.942 


ATOM 






•"PHtt A 1 65 


7.372 


ATOM 




Kt 


A«^P A 164 


10.407 


ATCnn 






aop A 164 


10-826 




1 9*17 


C 


ASP A 164 


10-764 


AZLUJSL 


1 ^flfi 

1 ^ O0 




ASP A 164 


10-. 821 


AToa 




CB 


ASP A 164 


12 . 260 


ASrUM 




CG 


ASP A 164 


12.353 






ODl 


ASP A 164 


11. 469 






OD2 


ASP A 164 


13,337 






]5r 


GZiU A 165 


10.659 






CA 


GLa A 165 


10..602 






c 


GLD A 165 


9.396 


ATOM 


1296 


o 


GXiTT A 165 


8.465 


ATOM 


12S7 


CB 


SLU A 165 


10.681 


ATOM 


129 B 


CG 


GXTT A 165 


9.828 


ATOM 


1299 


CD 


GliU A 165 


9.940 


ATOM 


1300 


OEl A X65 


11.040 


ATOM 


1301 


OE2 


GLU A 165 


8.922 


ATOM 


1302 


n' 


QlaY A 1S6 


9-451 


ATOM 


1303 


CA 


GLY A 166 


8.405 


ATOM 


130^ 


C 


GLY A 166 


9.067 


ATOM 


1305 


o. 


GLY A 166 


10.256 


ATOM 


L306 


N 


THR A 167 


B.317 


ATOM 


1307 


CA 


THR A 167 


8.865 



22.415 
22.133 
21-983 
22 . 050 
21.831 
20.590 
19.514 
21.755 
21.917 
20.446 
22.199 
20.767 
19.710 
19.202 
19.908 
20.236 
20.896 
21 . 450 
22.175 
22.563 
17.982 
17.383 
18-311 
18,427 
15.987 
15.208 
14.958 
14.227 
14.149 
19.010 
19.904 
21.234 
^2.107 
20.195 
20.712 
18.914 
21.397 
22.628 
22.477 
23.470 
23 . 017 
23.525 
.24.295 
23.168 
21.251 
21-116 
21.821 
22.215 
19.650 
18.702 
17.283 
16.884 
16-565 
22.002 
22.700 
23.579 
23.419 
24.517 
25-386 



33.096 

32.317 

32.897 

30.997 

30,189 

30.606 

30.840 

28.702 

27.874 

28.376 

26.392 

30.692 

31.089 

29 .'899 

28.899 

32.095 

33.337 

34.178 

35.421 

36.307 

30.020 

28.956 

28.670 

27.535 

29.391 

28.339 

27.085 

26.051 

24.731 

29 . 691 

29.487 

28.833 

28.678 

30.812 

31.780 

31.349 

28-465 

27.810 

26.299 

25.573 

28.209 

29.631 

30-052 

30.327 

25.798 

24.353 

23-739 

24.440 

23.909 

24.681 

24.155 

23.691 

24.220 

22.424 

21.701 

20.655 

20.340 

20.112 

19.099 



1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
X.OO 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.OD 
1.00 
l-OO 
1,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.OO 
1-00 
1.00 
1.00 
l.DO 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.OO 

i.od 

1.00 
1.00 
0.50 
0.50 



48.68 
50.27 
44.17 

46.11 H 

39.12 C 
46.02 
35.03 
34,52 
37.12 
34.14 
28.22 
42.18 W 
47.02 C 
4>.66 
41.53 
49.68 
55.48 
65.12 
70.60 
76.58 M 
44.57 K 
47.82 
43.43 
44.67 
50.56 
50.30 
52.43 
60.58 
59.55 W 
44.12 W 
53.06 
55.60 
50.18 
53.57 
55.40 
55-53 
48.62 
42.03 
44.90 
48.57 
38.06 
36.69 
49.63 
44.71 



C 
C 

o 



c 
o 
c 
c 
c 
c 



c 
o 
c 
c 
c 
c 



c 
c 
o 
c 
c 
c 
c 



c 
c 
o 
c 
o 
c 

c 
c 
o 
c 

o 
o 



44.64 N 



53.09 
49.63 
52-65 
50-75 
65.76 
72.74 
69.18 
65.52 
48.94 N 
55.73 C 
47.37 
47.39 
34.99 N 
35.61 C 



C 
C 
O 

c 
c 
c 
o 
o 



C 

o 



30/09 
I 
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ROIBERG A/S 
30 



^ PVS 



ATOM i:^08 C THR A 167 

ATOM X309 O XKR A 167 

ATOM 13X0 CB TH^ A 167 

ATOM 1311 OGl THR A ICT 

ATOM 1312 CG2 THK A 167 

ATOM 1313 N TYR A 168 

ATOM 1314 CA TYR A 168 

ATOM 1315 C TYR A 168 

ATOM 1316 O TJOl A 168 

ATOM 1317 CB TSR A 168 

ATOM 13X8 CG T!iR A 168 

ATOM 131d CaDl TXR A 168 

ATOM 1320. CD2 TYR A 168 

ATOM 1321 CBl T2R A iCB 

ATOM 1322 CE2 TYR A 168 

ATOM 1323 C2 TYR A 16S 

ATOM 1324 OK TYR A 168 

ATOM 1335 N ARG A 169 

jRTOM 1326 CA ARO A 169 

ATOM 1327 C ARO A 159 

ATOM 1328 0 ARG A 169 

ATOM 1329 CB ARG A 169 

ATOM 1330 CG ARG A 169 

ATOM 1331 CD ARG A 169 

• MfCSH 1332 TSS A 169 

ATOM 1333 CZ KRG A 169 

ATOM 1334 NHl ARG A 169 

ATOM 1335 WS2 ARG A 169 

ATOM 1336 N CYS A. 170 

ATOM 1337 CA CYS A 170 

ATm 1338 C CYS A 170 

ATOM 1339 O CYS A 170 

ATOM 1340 C3 CYS A 170 

ATOM 1341 SG CYS A 170 

ATC»I 1342 N QLtr A 171 

ATOM 1343 CA CLU A 171 

ATOM 1344 C GLU A 171 

ATOM 1345 O GLIX A 171 

ATOM 1346 CB GliO A 171 
ATOM 1347 CG GL0 A 171 

ATOM 1348 CD GLU A 171 

ATOM 1349 OEl CXU A 171 
ATOM 1350 OE2 GLXJ A 171 
ATOM 1351 W GIiY A 172 
ATOM 1352 CA GtY A 172 
Mrrai 1353 C GIiY A 172 
ATOM 1354 O GIiY A 172 
ATOM 1353 W ARG A 173 
ATOM 1356 CA ARO A 173 
ATOM 1357 C ARG A 173 
ATOM 1358 O ARG A 173 
ATOM 1359 CB ARG A 173 
ATOM 1360 CG ARG A 173 
ATOM 1361 CD ARO A 173 
ATOM 1362 NK ASS A 173 
ATOM 1363 CZ ARG A 173 
ATOM 1364 WHl ARG A 173 
ATOEM 1355 NH2 ARG A 173 
ATOaa 1366 N XltB A 174 



9,253 26,706 19-720 0,50 31.90 C 

8.524 27.264 20.526 0.50 30-91 O 

7.849 25-623 18,006 0-50 40-53 C 

6.633- 26.081 18-602 O.50 51.84 O 

7.574 24-332 17-258 0.50 26.00 C 

10.434 27.191 19.360 1.00 43.71 N 

10.922 28.467 19-871 1.00 42.97 C 

11.1B3 29.372 18,'689 1.00 38-98 C 

11.801 28.965 17.705 1.00 43.48 O 

12.205 28.283 20.682 1.00 44.02 C 

11.958 27.702 22-047 1.00 36.86 C 

11.676 26.353 22-206 1.00 38.88 C 

12.000 28.512 23.X79 1-00 36.72 C 

ai.415 25-821 2j.4bb 1-00 41.93 C 

11.739 .27.997 24.440 1.00 42,88 C 

11.451 26.652 24.576 1.00 43.41 C 

11.193 26-139 25.824 1-00 40-88 O 

10.715 30-610 18.787 1-00 44-05 N 

10.871 31-533 17-681 1-00 41-18 C 

12.013 32.526 17.868 1.00 36-73 C 

12.102 33.216 18.877 1.00 40-52 O 

9.552 32.289 17.444 1,00 50.40 C 

9.655 33.416 16.430 1.00 60.69 C 

8.284 33.661 15-925 1.00 46.23 C 

7.716 32.865 15.022 1.00 56-58 N 

6.535 32.984 14,420 1-00 71.77 C 

5.785 34,064 14.621 1-00 58.65 N 

6,101 32.015 13,618 1,00 59.89 N 

12.888 32.576 16-875 l.OO 42.37 N 

13-998 33.506 16.&19 1.00 45-65 C 

13- 546 34.667 16.025 1-00 31.99 C 
13.423 34.505 14,810 1.00 41-21 O 
15-253 32.840 16-357 1.00 42-01 C 
16.748 33.898 16-241 1.00 52.42 S 
13.289 35.820 16.635 1.00 44-29 H 
12.830 36-978 15.879 1-00 49-65 C 
X3.814 38.129 15-844 1-00 40-68 C 
14.218 38.663 16,885 1.00 45.31 O 
11.503 37.502 16.426 1.00 47-28 C 
10.905 38.616 15.560 1.00 57.47 C 

9,580 39.147 16.096 1.00 65.00 C 

9.593 39-989 17.028 1.00 62-15 O 

8. 531 38.707 15.584 1.00 54.66 O 

14.163 38.525 14.625 1-00 46,09 N 

15.086 39,624 14.436 1.00 49.63 C 

14.388 40.872 13.930 1.00 46.92 C 

13.SS7- 40-B12 13-014 l.OO 50.71 O 

14- 753 41.998 14.535 .1.00 40.06 N 
14.222 43-309 14.215 1-00 44.00 C 

15- 333 44-350 14.038 1-00 56-42 C 
16.328 44.354 14.768 1.00 47-64 O 
13-310 43-800 15-345 1.00 42-90 C 
12.048 42.970 15.527 1.00 41.21 C 
11.096 43.649 16.488 l.OO 49-33 C 

9,880 42.862 16.656 l-OO 55.21 N 

8.669 43-387 16.790 1.00 54.70 C 

8.518 44.704 16.773 l-OO 54,11 M 

7.610 42.596 16-935 1.00 54-36 N 

15.135 45.245 13-080 1-00 51-94 N 
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HOIBERG A/S 
31 



^ FVS 



ATOM 


1367 


CA 


ILE A 174 


ATOM 


1368 


C 


ILE A 174 


ATOM 


1369 


o 


ItiE A 174 


ATOM 


1370 


CB 


XIjE a 174 


Asm 


1371 


CGI 


ILE A 174 


ATO» 


1372 


CG2 


3XE A 174 


ATOM 


1373 


C3>1 XLS A 174 


ATOM 


1374 




USD A 175 


ATOM 


1375 


CA 


CiEO A 175 


ATOM 


1376 


c 


X.SU A 175 


ATOM 


1377 


O 


IiEO A 175. 


ATOM 


1378 


CB 


I,EtJ A 175 


ATOM 


1379 


CG 


IjEU a 175 


ATOM 


1380 


cxn 


A 175 


ATOM 


13B1 


CD2 


LEU A 175 


ATOM 


13 B2 


K 


AliA A 176 


ATOM 


1383 


CA 


AIA A 176 


ATOM 


1384 


C 


ALA A 176 


ATOM 


1385 


0 


ALA A 176 


ATOM 


1386 


CB 


AIA A 176 


ATOM 


1387 


» 


ARG A 177 


ATOM 


1388 


.CA 


ARC A 177 


ATOM 


. 1389 . 


C 


ARG A 177 


ATOM 


1390 


O 


ARG A 177 


ATOM 


1391 


CB 


ARC A 177 


]VTOH 


1392 


.CG 


ARG A 177 


ATOM 


1393 


CD 


ARG A 177 


ATOM 


1394 


lias 


ARG A 177 


ATOM 


1395 


cz 


ARG A 177 


ATOM 


1396 


NHl ARG A 177 


ATOM 


1397 


m2 


AR© A 177 


ATOM 


1398 




Gi;^ A lYB 


ATOM 


1399 


CA 


GliY A 178 


ATOM 


1400 


•c 


GliY A 178 


ATOM 


1401 


O 


GIiY A 178 


ATOM 


1402 




CSJJ A 179 


ATOM 


1403 


CA 


GZ*n A 179 


ATOM 


1404 


C 


GI.U A 179 


ATOM 


1405 


o 


GLU A 179 


ATOM 


1406 


C3 


GliU A 179 


ATOM 


1407 


CG 


GLU A 179 


ATOM 


1408 


CD 


GliU A 179 


ATOM 


1409 


OEl GUa A 179 


ATOM 


1410 


OE2 OUJ A 179 


ATOM 


1411 


N 


ILE A ISO 


ftTOM 


1412 


CA 


ILE A 180 


ATOM 


1413 


C 


XLE A 180 


ATOM 


1414 


O 


ILE A ISO 


AT^QH 


1415 


CB 


XLE A 180 


ATOM 


1416 


CGI USB A 180 


ATOM 


1417 


CG2 XLK A 180 


ATOM 


1418 


CPl XLB A 180 


ATOM 


1419 




7^ A l&l 


ATOM 


1420 


CA 


ASN A 181 


ATOM 


1421 


C 


ASN A 181 


ATOM 


1422 


o 


ASn A lai 


ATOM 


. 1423 


CB 


ASN A 181 


ATOM 


1424 


CG 


ASN A 181 


ATOM 


1425 


ODl ASN A 181 



16,068 
15,228 
14*485 
16,687 
17.536 
17.536 
18.075 
15.348 
14.514 
14.502 
13,433 
14.853 
14.067 
12.539 
14.423 
15,681 
15.753 
14.902 
14.347 
17.211 
14.776 
13.987 
12-641 . 
11.862 
14.778 
16.084 
16.813 
17 . 880 
17.889 
16.892 
18.884 
12,373 
11.122 
11.050 
9.976 
12.227 . 
12.363 
12.204 
12.710 
13.736 
14.011 
15.396 
16.232 
15.657 
11.504 
11,260 
11.442 
11.018 
9.820 
9,586 
9.544 
8.206 
12.088 
12.269 
12.329 
12.789 
13-555 
13.527 
12.581 



46.331 
47.591 
47.901 
46.193 
44.921 
47.417 
44.586 
48.327 
49.513 
30.558 
51.017 
50.223 
51-544 
51.287 
52.195 
50.962 
51-981 
51.629 
52.518 
52.214 
50.341 
49.924 
49.302 
48-974 
48.91B' 
49.467 
48.460 
49.138 
49.331 
48.883 
50.009 
49.130 
48.508 
47,122 
46.574 
. 46.544 
45.240 
44.076 
44.116 
45:192 
44.04S 
44.199 
44.974 
43.540 
43 . 037 
41.843 
40.596 
' 40.531 
41.784 
42.889 
40.416 
42-834 
39.607 
38.308 
37.382 
. 37.776 
38.240 
37.117 
36.332 



7, 
6. 



12-821 
12.902 
11.973 
11.436 
11.395 
11.128 
10.042 
14 . 004 
14.203 
13.102 
12.694 
15.520 
15.693 
15.592 
17-026 
12.641 
11.605 
10.385 
9*739 
11.193 
10.O74 
8.917 
9.269 
8.377 
8.081 
544 
666 
5.939 
4.625 
3.873 
4.074 
10.562 
10.972 
10.354 
10.092 
10.146 
9.513 
10.496 
11 . 619 
8.817 
7; 852 
7.186 
7.709 
6.156 
10.044 
10 . 844 
10-028 
8.87B 
11.371 
12.387 
11.996 
12.973 
10-632 
10.010 
11.223 
12.397 
9.189 
8.165 
8.126 



1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1-00 

1.00 

1.00 

1-00 

1.00 
1.00 
1.00 
1-00 
1.00 
1-00 
1.00 
1.00 
1-00 
1. 00 
1*,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 

i/oo 

1.00 
1,00 
1.00 
1*00 
1,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1,00 
1.00 
1.00 
1.00 
1.00 
1-00 
1-00 
1.00 



C 
C 

o 

C 
C 

c 
c 

N 

c 
c 
o 
c 
c 
c 
c 



48.52 
42.65 
40.81 
51.33 
62.03 
57.79 
60.04 
43. B3 
50.67 
53.85 
54.58 
52.93 
69.90 
58.23 
61.03' 
49.99 N 
51.23 C 
45.44 
57.30 
54.86 
50.42 N 
45.08 C 
48.67 
45.39 
"57.24 
64.35 
64.31 
77.29 N 
58.44 C 
54.23 W 
73.33 
44.96 
44. 4i 
44.68 
40,98 
41-13 N 
46.62 C 
46.51 
46.07 
47.47 
52.61 
67.97 
52.50 
61.67 
46.98 
44.57 
49.88 
50-41 
60.91 
56.28 
58,36 
63.77 
49.49 
44.31 
53.84 
49.42 
50.86 
56.63 
68.55 



C 
O 
C 



c 
o 

C 
C 
0 



N 

c 
c 
o 



c 
o 
c 
c 
c 
o 
o 

N 

c 
c 
o 
c 
c 
c 
c 

c 
c 
o 
c 
c 
o 
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ATOW 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOi? 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

*ATOM 

ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
M^CM 
ATOM 
ATOM 



142 6 

1427 

1428 

1429 

1430 

1431 

1432 

1433 

1434 

1435 

1436 

1437 

1438 

1439 

1440 

1441 

1442 

1443 

1444 

1445 

1446 

1447 

1448 

1449 

1450 

1451 

1452 

1453 

1454 

1455 

1456 

1457 

1458 

1459 

1460 

1461 

1462 

1463 

1464 

1465 

1466 

1467 

1468 

1469 

1470 

1471 

1472 

1473 

1474 

1475 

1476 

1477 

1478 

1479 

1480 

1481 

1482 

1483 

1464 



KD2 
N , 
CA 
C 

o 

CB 
CO 
GDI 
CD2 

csl 

CE2 

cz 

N 
CA 
C 
O 

CB 
CG 
CP 
CB 

m 

N 
CA 
C 
O 
CB 
CG 
ODl 
OD2 
M 
CA 
C 
O 

CB 
CGI 
CG2 
CDl 
N 
CA 
C 

o 

CB 
CG 
CD 
OEl 

NE2 
M 
CA 
C 
O 
CB 
CGI 
CG2 

CA 
C 
O 
CB 
CGI 



ASN 
PS5 
PHE 
PHE 
PHB 
PHB 
FHB 



PHB 
PHB 
PHE 
liYS 
1/YS* 
IiYS 
IiYS 
IiYS 
LYS 
LYS 
I,YS 
ZiYS 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
lIiB 
ILE 
XLB 
XLE 
ItiE 
TLB 
IliE 
UJE 
GLN 
GLN 

61^ 
CXJff 
6LN 
WN 

Gm 

VAIi 
VAT. 
VJO. 
VAI# 
VRIj 
VATi 
VAL 
XXjB 
ILE 
JLB 
XLE 
XIiS 
HiB 



A 181 
A 182 
A 182 
A 182 
A 182 
A 162 
A 182 
A 182 
A 1B2 
A 1B2 
A 162 
A 182 
A 1B3 
A 183 
A 183 
A 183 
A 163 
A 183 
A 183 
A 183 
A 163 
A 184 
A 1B4 
A 184 
A 184 
A 184 
A 184 
A 184 
A 184 
A 185 
A 185 
A 185 
A 185 
A 185 
A 185 

A les 

A 185 
186 
186 
186 
186 
186 
186 
186 
186 
A 186 
A 187 
A 187 
A 187 
A 187 
A 187 
A 187 
A 187 
A 188 
A 188 
A 188 
A 188 
A 188 
A 188 



A 
A 
A 
A 
A 
A 
A 
A 



14.567 
11-818 
11-839 
12.052 
11.914 
10.321 
9.352 
9.292 
8.333 
8*244 
7,276 
7.236 
12.388 
12.591 
12.106 
12.431 
14.073 

14- 446 
14-295 
14.627 
15.665 
11.319 
10.797 
11.722 
12.104 

9. 404 
8.338 
8.407 
7.429 
12.085 
12.993 
12-372 
11,958 
14.326 
15.051 

15- 199 
16.246 
12.291 
11.744 
12 . 857 
13.916 
11.247 
10.732 
10.353 
10.873 

9.465 
12.610 
13.586 
13.146 
12.015 
13.675 
14.563 
14.224 
14.035 
13.733 
14.635 
15.835 
13.945 
13 . 002 



37.031 

36.172 

35.261 

33.843 

33.563 

35.354 

34.717 

33.333 

35.496 

32.733 

34.901 

33-516 

32.946 

31.541 

30.678 

30.947 

31.263 

M.7B0 

29.166 

27.670 

27.264 

29.^55 

28.751 

27.567 

26-694* 

28.255 

29.306 

30.010 

29.417 

27.313 

26,219 

25.231 

25.590 

26.752 

27.548 

25.580 

28.337 

23.984 

22.916 

22.416 

21.991 

21.755 

20.542 

19.348 

19.202 

18.481 

22-457 

21.987 

20.607 

20.446 

22.939 

22.315 

24.300 

19.621 

18.273 

17.913 

18.224 

17.213 

17.475 



7.331 
11.082 
12.210 
11.711 
10.512 
12.989 
12,283 
12.120 
11.745 
11.429 
11.049 
10.892 
12-633 
12.295 
13.459 
14.622 
12.022 
11.957 
10.566 
10.590 
9.599 
13.142 
14.156 
14:333 
•13.371 . 
13.784 
14,007 
15.038 
13.155 
15.576 
15.849 
16.806 
17.909 
16.417 
15.316 
16.922 
15.805 
16.355 
17.181 
,18.097 
17.630 
16.307 
17.100 
16.204 
15.092 
16.701 
19,398 
20.367 
20.866 
21.311 
21.583 
22.652 
21.154 
20.785 
21.255 
22.441 
22.442 
20.142 
18.967 



1.00 
1.00 
1*00 
1-00 
1.00 
1.00 
1.00 
•1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1,00 
1.00 
1.00 
1.00 
1.00 
1.00 



.00 
.00 
.00 
.00 
.00 
.00 



1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 



62. 9d H 
51.66 N 
54.82 C 
62.75 
55.35 
62.28 
74.94 C 
82.11 C 
B1.28 
64.02 
84,09 
83.03 
58-39 N 
50.63 C 
53.23 
45.51 
65.15 
64.65 
63.11 
53,42 
53.61 N 
48-65 N 

52.92 C 
45.71 
44.54 
62.54 
62.50 
56.56 
70-30 

40.93 N 
39.71 C 
38.52 
38.65 
41.45 
46.89 
37,86 
48.29 
42.25 
41.47 
39.63 
42.48 
52.01 
64.38 
79.51 
79.17 

80.31 N 
43.44 M 
47.67 
49.13 
40.93 
42.03 
41.16 
3B.03 

41.32 N 
42.62 C 
40.36 C 
42.29.0 
45.03 C 
41.79 C 



C 

o 

C 



C 
C 
C 
C 



C 

o 
c 
c 
c 

C 



C 

o 

C 

c 
o 
o 



C 

o 
c 

C 
C 

c 

c 
c 
o 
c 
c 
c 
o 
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. HOIBERG A/S 



^ FYS 



Table 2 





•14B5 


CG2 


XI.E A 188 




14B6 


CDl 


XIjS a 188 




14B7 


21 


VAI* A 189 


ATOM . 


. 1488 


CA 


A 189 


ATOM 


146d 


C 


VAL A 189 


ATOM 


1450 


c 


VAI. A 169 


ATOM 


1491 


CB 


VAIj a 189 


ATOSl 


1492 


CGI- VAl, A 189 


ATCftt 


1493 


CG2 


VAL A 189 


ATOM 


1494 


N 


ASM A 190 • 


A!DOfil 


1495 


CA 


ASN A 190 


ATCHf 


1496 


C 


ASM A 190 


AS?OM 


1497 


o 


AS^ A 190 




149B 


CB 


ASN A 190 


ATOM 


1499 


CG 


ASN A 190 


ATCsa 


1500 


ODdL 


ASH A 190 


ATOM • 


jlSOl 


VSD2 ASN A 190 




1502 


U 


VAXi A 191 


ATOM 


•1503 


CA 


VAX. A 191 


ATOM 


1504 


C 


VAX. A 191 


ATOH 


1505 


o 


VAIi A 191 


ATOM 


1506 


CB 


VATi A 191 


ATOM 


1507 


CGI 


VAIi A 191 


ATOM 


150B 


CQ2 


VAli A 191 


ATOM 


X509 




PRQ .A 132 


ATOM 


1510 


CA 


PRO A 192 


ATOM 


1511 


C 


PRO A 192 


ATOM 


1512 


0 


PRO A 192 


2^!D0M 


1513 


CB 


PRO A 192 


ATOM 


1514 


OG 


PRO A 192 


ATOM 


1515 


CD 


PRO A 192 


2^T0M. 


15X6 


» 


WRO A 193 


ATOM 


1517 


CA 


PRO A 193 


A.TOEC 


1518 


C 


PRO A 193 


ATOM 


1519 


o 


PRO A 193 


ATOM 


1520 


CB 


PRO A 193 


ATOM 


1521 


CG 


PRO A 193 


ATOM 


1522 


CD 


PRO A 193 


ATOM 


1523 


la 


Tm A 194 


ATOM 


1524 


CA 


THR A 194 


ATOM 


1525 


c 


THR A 194 


ATOM 


1526 


O 


THR A 194 


ATOM 


1527 


CB 


THR A 194 


ATOM 


1528 


OGl THR A 194 


ATOM 


1529 


CG2 


! THR A 194 


ATOM 


1530 


N 


VAIi A 195 


ATOM 


1531 


CA 


VAI- A 195 


ATOM 


1532 


C 


VAIi A 195 


ATOM 


1533 


o • 


VAIi A 195 


ATOM 


1534 


CB 


VAL A 195 


ATOM 


1535 


CGI VAI« A 195 


ATOM 


. 1536 


CG2 VAI. A 195 . 


ATOM 


1537 


KT 


GLN A 196 


ATOM 


1538 


CA 


GuW A 196 


ATOM 


1539 


C 


GXiN A 196 


ATOM 


1540 


0 ' 


GIN A 196 


ATOK 


1541 


CB 


GLN A 195 


ATOM 


1542 


CG 


GLN A 196 


ATOM 


1543 


CD 


Goar A 196 



33 



13.687 15.806 20.702 1-00 46,59 C 

13.267 16.566 17.763 1.00 40.92 C 

14.050 17-285 23.455 1-00 36.36 N 

14.808 16.867 24.627 1-00 42.50 C 

14-802 15-338 24-667 1.00 48.22 C 

13.748 14.705 24.672 1-00 41.17 O 

14.206 17.455 25.921 1.00 44.30 C 

14.945 16-930 27.125 1.00 39.49 C 

14.304 18.966 25.894 1.00 40-56 C 

15.993 14.754 24.665 1.00 40.63 K 

16.143 13.316 24.698 1-00 40.98 C 

16.395 12.085 26.148 1.00 45.73 C 

17.018 13.613 26.918 1.00 A5.A4 O 

17.285 12.908 23.752 1.00 40.78 C 

16.999* 13.293 22.310 1.00 48.31 C 

15.917 13.005 21-782 1.00 44.75 O 

17.962 13-951 21.664 1.00 41-66 N 

15.877 11-710 26.509 1.00 42 ..84 M 

15.982 11.151 27.863 1-00 39.39 C 

16.683 9.802 27,788 1-00 39.64 C 

16.261 8.910 27.043 1.00 47-40 O 

14.574 10.954 28.470 1.00 44.63 C 

14.671 10.3QB 29-890 1.00 41.76 C 

13.848 12.310 28.499 1.00 41-72 C 

17-775 9-641 28.542 1.00 43.27 N 

18.578 8.416 28.596 1-00 45.21 C 

17.722 7.224 28.990 1.00 42-00 C 

16.783 7.355 29.763 1.00 42.35 O 

19.620 B.737 29-668 1-00 49.92 C 

19.6P0 10.204 29.687 1.00 49.81C 

18.246 10.602 39.556 1.00 43-30 C 

.18-075 6-034 28-515 1.00 4Q.57 IST 

17.301 4.B48 28.838 1,00 39.79 C 

17.516 4.372 30,256 1.00 43.45 C 

18.552 4-666 30.864 1.00 44.20 O 

17.842 3.809 27-853' 1-00 41.07 C 

18.661 4.630 26.843 1.00 46.01 C: 

19.250 5.657 27.729 1.00 47.13 C 

16.516 3-665 30.779 1-00 45.04 N 

16-614 2.987 32.075 1.00 48.33 C 

16.019 1.623 31.713 1.00 51.40 C 

15.124 1-529 30.848 1.00 41.84 O 

15.792 3.630 33.225 1-00 48.61 C 

14.414 3-724 32.862 1.00 54.30 O 

16.338 4.993 33-574 1.00 57.24 C 

16-507 0.565 32.352 1.00 48.50 N 

16.026 -0.760 32.017 1.00 45.60 C 

16.083 -1.715 33.200 1.00 42.61 C 

16.976 '1.644 34,021 1.00 46.25 O 

16.853 -1-346 30.840 1.00 42.93 C 

18.314 -1.582 31.282 1.00 43.08 C 

16.218 -2.635 30.339 1.00 43.46 C 

15 104 ^2.603 33.282 l.OO 41.51 N 

15.070 -3-577 34-355 1.00 48-63 C 
14.615 -4.928 33.817 1-00 46-66 C 

13.706 -5.009 32.992 1.00 45.71 O 

14-119 -3-118 35.477 1.00 49.59 C 

14 693 -2.064 3^-393 1.00 55.69 C 

13.790 -1.757 37.588 1.00 74.35 C 
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k Table 2 





1.544 


OEl 


Gusr A 196 


ATOM 


1.545 




QXi^} A 196 




15415 


N 


AIiA A 197 


ATOM 


3.547 


CA 


AliA A 197 




X54B 


c ■ 


AIiA A 197 






n 


AliA A 197 




3.550 


CB ' 


ALA A 197 




1 

jto-j^ J* 




ARG a 198 






CA 


ARG A 198 








ARG A' 198 






n 


AXU3 A 19S 






CA 


ASQ A 19 E 


Axon 




1^ 


ARCS A 198 






f T> 


ARG A 198 


ATOM" 




I&K 


ARG A 198 




1555 


CZ 


ARG A 198 




1560 


C3H1 


ARG A 198 






NK2 


ARG A 198 


ATOM 


156j& 


N 


GlaN A 199 






CA 


GlM A 199 






C 


GaUN A X99 




1565 




GLKf A 199 




15S6 


cs 


GTiKT A 199 


ATOM 


* 


CG 


GUJ A 199 




1568 


CD 


GLSH A 199 






OSl 


6Xl9 A ,199 




1 5711 


K£2 


G£^ A 199 




1573. 




S¥!R. A 200 




1572 


CA 


A 200 








SSR A 200 




1574 


Q 


5ER A 200 




1575 


CB 


SBR A 200 




1576 


OG 


SER A 200 




1577 


N 


UjE a 201 




1578 


CA 


ILE A 201 




1 57^ 




XIjE a 201 






O 


ZUS A 201 




1581 


CB 


TT.P. A 201 


ATOM 


15S2 


CGI 


XLE A 201 


ATOM 


1583 


CG2 


ILE A 201 




1584 


CDl 


rus A 201 




15B5 




VAL A 202 




1S86 


CA 


VAL A 202 




1587 


C 


VAXi A 202 




15B8 


O 


VAIi A 202 


A*mM 


1585 


CB 


VRL A 202 




1590 


COl 


VZ^ A 202 


ATC3M 




CG2 Vili A 202 


ATOM 


1592 


N 


ASN A 203 


ATOM 


1593 


CA 


ASN A 203 


ATOM 


1594 


C 


ASN A 203 


ATOM 


159S 


O 


ASN A 203 


ATOM 


1596 


CB 


ASN A 203 


ATOM 


1597 


CG 


ASN A 203 


ATOM 


159B 


ODl 


ASH A 2Q3 


ATOM 


1599 




ASN A 203 


ATOM 


1600 


» 


ATA A 204 


ATOM 


• 1601 


CA 


ALA A 204 


ATOM 


1602 


C 


ALA A 204 



HOIBERG A/S P^S g-^D 

34 



14.268 -1.328 38.639 1*00 74.51 0 

12- 482 -1.970 37.429 1*00 79.78 N 
15.257 -5.991 34.282 1.00 40.70 N 
14.876 ^7.329 33-873 1.00 39.75 C 

13- 550 -7-650 34-550 1.00 42.61 C 
13.316 -7.246 35.687 1.00 48.54 O 

15.940 -8.333 34.313 1.00 39.72 C 
12.671 -8-368 33.865 1.00 43.54 N 
11.403 -8.720 34.485 1.00 44.25 C 
11.664 -9.865 35.479 1-00 53.02 C 

11.018 -9.960 36.528 1.00 45.60 O 
10.392 -9.131 33.416 1.00 49.38 C 

a. 967 -8.992 33-873 1-00 56.08 C 
7.991 -9-U99 32.7-24 1.00 58-30 C 
7-873 -7-869 31.947 1.00 47-20 N 
6.931 -7.675 31-030 1-00 54.23 C 
6.038 -8.633 30-793 1-00 47.47 N 
6-882 -6.541 30.339 1-00 50.85 M 
12.625 -10.722 35.133 1-00 51.86 N 
13-047 -11.844 35.965 1.00 52.79 C 
14.564 -11.926 35.B71 1-00 50.17 C 
15.107 -12.162 34.798 l.OO 54.53 O 
12.447 -13.159 35.472 1.00 58-34 C 

10.941 -13-292 35..635 1.00 68.50 C 
10.498 -13.315 37.100 1.00 83.24*0 
11.300 -13-596 37.996 1.00 85.74 O 

9.214 -13.035 37.347- 1.00 71.40 N 

15- 247 -11.719 36-991 1.00 46.12 W 
16.715 -11.753 37.042 1.00 50.15 C 
17-328 -13.157 37.004 1.00 47-60 C 
18.456 -13-350 36.541 1,00 49.49 O 
17.194 -11.061 38.318 1.00 49-46 C 
16.702 -9.737 3'8.384 1.00 76-11 O 
16.576 -14.122 37.518 1.00 48.87 M 

17.019 -15.504 37.591 1-00 50.62 C 
15.994 -16.400 36.925 1.00 47.35 C 
14.797 -16.328 37,216 1.00 51-41 O 
17.181 -15-962 39.067 1.00 54-29 C 
18.080 -14.983 39.838 1,00 57.76 C 
17.768 -17.373 39-116 1.00 58.42 C 
19.475-14.860 39.290 1-00 68.87 C 
16.469 -17.249 36.032 X.OO 46.21 W 
15.587 -18.157 35-339 1.00 49.25 C 

16- 207 -19-540 35.336 1.00 47-17 C 

17- 391 -19.687 35.045 1.00 43.79 O 
15.371 -17.701 33.882 1.00 53.12 C 
14.436 -18.561 33-177 X-00 45.19 C 
14.820 -16.276 33.861 1.00 50,64 C 
15.393 -20.544. 35.653 1,00 49.57 N 
15.827 -21.937 35.680 1.00 51-28 C 
15.078 -22.576 34.S7S 1-00 55. BX C 
13.857 -22.541 34.44P 1,00 50.57 O 
15.473 -22.635 37.010 1.00 49.03 C 
16.218 -22.067 38.217 1.00 47-83 C 
17.319 -21.530 38,105 1.00 47.54 O 
15.617 -22,217 39-390 1.00 44.22 N 
15.811 -23.487 33-825 1.00 33.79 W 
15.249 -24-272 32.738 1.00 58.78 C 
15.827 -25. 6M 32.730 1.00 59-86 C 
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Table 2 



HOIBEKG A/S 
35 



PVS 



A70» 


1605 


O 


AIiA A 204 


ATOM 


1604 


CB 


ALA A 204 




1605 




THR'a 205 


xran 


1606 


CA 


THR A 205 




1607 


C 


A 205 


ATOM 


1608 


o 


THR A 205 


' ATOM 


1609 


CB . 


THR A 205 


ATOM 


1610 


OGl 


THR A 205 


ATOM 


1611 


CG2 


THR A 205 


ATOM 


1612 


N 


AIiA A 206 


ATOM 


1613 


CA 


ALA A 206 


ATOK 


1614 


C 


AXxA A 206 


ATOM 


1615 


o 


ALA A 206 


ATOK 


1616 


CB 


ALA A 206 


ATOM 


1617 


N 


ASM A 207 


ATOM 


1616 


CA 


A 207 


ATOM 


1619 


C 


ASN A 207 


ATOM 


1620 


o 


ASK A 207 


ATOM . 


1621 


CB 


ASN A 207 




1622' 


CG 


ASN A 207 


ATa» 


1623 


ODl ASN A 207 


A.TOH 


1624 


liSDZ ASK A 207 


ATOM 


1625 


N 


LSa A 208 


ATOH 


1626 


CA 


LOT A 208 


ATOM 


1627 


' C 


LZD A 208 


ATOM 


1628 


o 


LSD A 20B 


ATOM 


1629 ' 


CB 


LBO A 308 


ATOM 


1630 


CG 


LEU A 208 


ATOM 


1631 


CDl 


LEO A 208 


ATOM 


3.632 


C02 


LEX7 A 20a 


ATOM 


1633 


£4 


GLY A 203 


ATOM 


1634 


CA 


Glj^ A 209 


ATOM 


1635 


C 


GLY A'209 


ATOM 


1636 


o 


GLY A 209 


ATOM 


1637 


N 


GLIT A 210 


ATOM 


* 1638 


CA 


GLH A 210 


ATOM 


1639 


C 


GUS A 210 


ATOM 


1640 


O 


GLf7 A 210 


ATOM 


. 1641 


CB 


CiJ^S A 210 


' ATOM 


1642 


CG 


GLKT A 210 


ATOM 


1643 


CD 


GLN A 210 


AToa 


1644 


OEl (SCiM A 210 


ATOM 


1645 


Ns: 


I aUS A 210 


ATC»I 


1646 


13 


SSR A 211 


ATOM 


1647 


CA 


SER A 211 


ATOM 


1646 


C 


SEEL A 211 


ATOM 


1645 


O 


SER A .211 


ATOM 


1650 


CB 


SER A 211 


ATOM 


1651 


OG 


S£R A 211 


ATOM 


1652 


N 


VAL A 212 


ATOM 


1653 


CA 


VAL A 212 


ATOM 


1654, 


C 


VAL A 212 


ATOM 


1655 


o 


VAL A 212 


ATOM 


1656 


CB 


A 212 


ATOM 


1657 


CGI VAL A 212 


AT0I« 


1658 


'CG2 VAL A 212 


ATOM 


165S 


N 


THR A 213 


ATOM 


1660 


CA 


THR A 213 


ATOM 


1661 


C 


THR A 213 



16.909 - 
15.541 
15.0BB 
15.4B3 
15-949 
15.282 
14.323 
13.916 
14.760 
17.089 
17.670 
17.035 
16.377 
19.156 
17.246 
16.791 
15.352 
15.077 
17.724 
19.170 
19-562 
19.972 
14.432 
13.026 
12.347 
11 .'122 
12.393 
12,930 
12.105 

12 - 85a 
13,175 
12.694 
11.907 
11.241 
11.992 

- 11.254 
12.033 

13- 265 
10.703 
11.770 
11.215 
10.047 
12-049 
11.295 
11.873 
11.749 

10- 995 

11- 181 
11.312 
12.515 

12- 470 
12.482 
13.140 
13 . 697 
14.970 
13.665 
11.738 
11.696 
12.279 



25.933 
-23,592 
-26.592 
-27.989 
-28.248 
-27-874 
-28.946 
-28,799 
-30.383 
-28.913 
-29.203 
-30.352 
-31.228 
-29.464 
-30.306 
-31.322 
-31.788 
-32.971 
-32.518 
-32.119 
-31.531 
-32.421 
-30.877 
-31.246 
-30.484 
-30.415 
-30,904 
-31.679 
-31.321 
-33.180 
-29.907 
-29.159 
-27,893 
-27.341 
-27.420 
-26.230 
-24.922 
-24.922 
-26.400 
-26.685 
-27.469 
-27-856 
-27.714 
-23.810 
-22.470 
-21.688 
-22.044 
-21.680 
-22.319 
-20.616 
-19 . 749 
-18.343 
-16.086 
-19-965 
-19.802 
-18.988 
-17.438 
-X6-079 
-15*100 



33.26B 
31.408 

32- 100 
31-966 
30.546 
29 .-579 
32.26S 

33- 634 
32.012 
30.430 
29.134 
28.375 
28.940 
29.290 
27.067 
26.140 
26-216 
26.023 
26.249 
26.105 
25.097 
27 . 115 
26.496 
26.528 
25.391 
25.306 
27 . 877 
29.091 
30.319' 
2B.843 
24.519 
23.364 
23.667 
22.788 
24.905 
25.299 
25.205 
25.132 
26.711 
27.754 
28.932 
28.930 
29.938 
25.2^2 
25.101 
26.394 
27.297 
23.978 
22.719 
26.479 
27.638 
27.056 
26.044 
28.554 
27-762 
29,707 
27.672 
27.171 
28.194 



1.00 58 
1.00 54 
1.00 63 
1.00 62 
1.00 59 
1.00 57 
X.OO 63 
1.00 64 
1.00 70 
1.00 56 
1.00 ,60 
1.00 64 
1.00 68 
l.OO 56 
l-OO 71 
1.00 71 
1-00 70 
1-00 73 
1.00 69 
1.00 75 
1.00 81 
1.00 80 
1.00 67 
1.00 66 
1.00 67 
1.00 73 
1,00 68 
1.00 79 
l-OO 73 
1.00 77 
l.OO 74 
1.00 81 
1.00 87 
1.00 95 
1.00 84 
l.OO 82 
l.OO 74 
1-00 71 
1.00 86 
1-00 92 
1.00 98 
1.00102 
. 1-00100 
1.00 73 
1.00 68 
l-OO 59 
1.00 58 
1.00 69 
1-00 75 
1.00 62 
00 57 
00 51 
DO 48 
00 58 
00 57 
00 65 
00 48 
1.00 50 
1.00 46 



1. 
1. 
1. 

1- 
1, 
1. 
1. 



.63 
.08 
.01 N 
-26 C 
.60 
.70 
.31 
.86 
.94 
.34 
.33 
.54 
.98 
.07 
,10 2ff 
.82 C 
.92 
.91 
.97 
-29 
.94 
.72 
.07 N 
-52 C 
.74 
.14 
.09 
.90 
.01 
.54 
.00 N 
.72 C 
.49 
.12 
.00 N 
13 C 
.00 
.75 
64 
.84 
-28 
-57 
.49 K 
.42 N 
.89 
.63 
.00 
.06 
29 

83 N 
.69 C 
.71 
-36 
.76 
.99 
.40 
-53 
.94 
.89 



O 
C 



C 
O 
C 

o 
c 
« 
c 
c 
o 
c 



c 
o 
c 
c 
o 

N 



c 
o 
c 
c 

c 
c 



c 
o 



c 
o 
c 
c 
c 
o 



c 
c 
o 
c 
o 
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HOIBERG A/S 



PVS 



a 121 





1662 


o 


THK A 213 




1663 


CB 


THR A 213 






OGl 


THR A 213 






C02 


THR A 213 




1 ^l>6 


N 


LEU A 214 


ATOM 


D / 


CA 


A 214 


AlPOM 




t- 


L.SO A 214 








TjEO a 214 


i^OM 


i Am 


^0 


LEO A 214 


ATOM 


«Lo r X 




ueu A 214 


'ATOM 


Xt> 14 


Vvjjx 


TJRCI A 214 








A 214 


ATOM 


XO / 4 


*v 


VAtj A 215 




X V r w 


CA 


VJMi A 215 


AaOW 


XO / P 




VAli A 215 


ATOM 


^0 r / 


Q 


VAIj a 215 


A3?0Sl 


XO / o 


CB 


VAlr A 215 




Xv> < 3 


CGI 


VMi A. 21S 


ATOd 


XD9 V 


CG2 


VAXi A 215 




Xu O ^ 




CYS A 216 


ATOIf 


XOO^ 




CYS A 216 


ATOM 


XOoJ 


v« 


CVS A 216 


ATUZI 


JLOO«i 




CYS A 216 






^0 


CYS A 216 


A!PQM 


XOOv 


SG 


CYS A 216 


ATQE£ 


XDO r 


iM 


ASP A 217 




Xooo 




ASP A 217 


ATUH 


X009 




ASP A 217 


ATOM 


XDSu 


ft 
W 


ASP A 217 


A3^QM 


1 fiol 

XQ7X 


CB 


ASP A 217 


ATOn 






ASP A 217 


ATOM 


X D^J 


wJJX 


akcp a 217 


JVTOja 




OD2 


ASP A 217 


ATOM 


X033 


N 


KLA A 218 


ATOH 




CA 


AIiA A 21B 


ATUE3. 


£0*7 

xo^ / 


C 


AIjA a 218 


ATOM 


Xo^ 0 


O 


AIA A 2i8 






CB 


AXA A 218 




X / U w 


N 


ASP A 219 


ATOM 


X t vx 


CA 


ASP A 219 


ATOn 


X 1 


C 


ASF A 219 


ATOM 


X / 


O 


ASP A 219 


AT\^ 


*t mA 

X / v4 


.OS 


ASP A 219 


ATOM 


X #ua 


CG 


ASP A 219 




X / I/O 


QDl ASP A 219 


ATOM 


X # V # 


CS2 ASP A 219 




X f UQ 


N 


^Y A 220 




1703 


CA 


GIiT A 220 


ATOM 


1710 


C 


GIiY A '220 


ATOM 


1711 


O 


OLY A 220 


ATOM 


1712 




FHE A 221 


ATOM 


1713 


CA 


PiaE A 221 


ATOM 


1714 


C 


PPIE A 221 


ATOM 


1715 


0 


PES A 221 


ATOM. 


1716 


CB 


PR£ A 221 


ATOM 


1717 


CG 


PHE A 221 


ATOM 


1718 


CDl PHB A 221 


ATOM 


1719 


CD2 PEE A 221 


ATOM 


1720 


CBl PHS A 221 



11.760 - 
10.246 - 
9.720 - 
10,214 - 
13.367 - 
14.015 - 
13.444 - 
13.339 - 
15.519 ■ 
16.140 ■ 
17.647 ■ 
15.623 - 
13.089 ■ 
12.434 * 
13.030 
13.254 
10.969 
10.265 
10.332 
13.254 
13.754 
12,744 
12.223 
15,122 
16.483 
12.454 
11.523 
12.330 
12.974 
•10,501 
9.576 
6.860 
9.573 
12.279 
13.D30 
12.205 
11.150 
14.221 
12.704 
12.076 
. 13.097 
14.214 
10.876 
11.226 
12.424 
10.315 
12.693 
13.541 
13.035 
12.062 
13.700 
13.283 
14.499 
15.313 
12.391 
11.792 
10-591 
12.482 
10.088 



14.969 
15.669 
16-556 
14-255 
14.430 
'13*445 
•12.078 
•11.73B 
•13.469 
-14.857 
■14,728. 
-15.532 
-11.299 
-10.004 
-e.850 
-8.937 
-10.089 
-B.759 
-11-234 
-7.755 
-6.542 
-5.449 
-5.399 
-6.180 
-7.140 
-4.598 
-3.499 
-2.230 
-1.906 
^3.453 
-4.624 
-4.755 
-5.417 
-1,498 
-0.269 
0.900 
0.731 
-0.458 

2- 096 
3.287 
4-412 
4,308 

3- 693 
3.878 
4.087 
3.824 
5.482 
6.632 
7. 286 
6'.810 
8.341 
9.017 
9-499 

10.265 
10.215 
10.861 
10.395 
11.863 
10.910 



29.301 

26.820 

25.827 

26.276 

27.823 

28.686 

28.327 

27.147 

28.464 

28.611 

28.666 

29.880 

29.345 

iS9.143 

29.928 

31.135 

29.508 

29 . 2X3 

28.755 

29 .221 

29.826 

29 . 501 

28,393 

29- 257 
29.998 
30,478 

30- 291 
30.313 

31- 307 
31.419 
31--382 
30.366 
32.350 
29-215 
29.129 
28.633 
28.P31 
28.202 
28.901 
28.377 
28.287 
28.791 
29,214 
30.644 
30.905 
31.502 
27.622 
27.405 
26.135 
25.554 
25.678 
24.465 
23.669 
24,178 
24.797 
23.572 
23-037 
22.891 
21.837 



1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1,00 

1.00 

1.00 

1.00 

1-00 

1,00 

1.00 

1.00 

1.00 

1-00 

1-QO 

1.00 

1-00 

1.00 

1.00 

1.00 



00 
00 
00 
00 
00 
1.00 
1.00 
1-00 
1,00 
1.00 

i.ao 

1.00 
1.00 
1.00 
1.00 
1-00 
1,00 
1,00 
1.00 
1-00 



00 
00 
00 
00 
00 
DO 
l.jOO 
1,00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 



48.85 
50.59 
54.06 
56,06 
50.67 
44.75 
49.46 
40.16 
40.05 
47.06 
41.62 
42.47 
44.86 M 
46.92 C 
4B.90 
50,91 
49.64 
50.90 
52.37 
44.39 
45.29 
52.26 
47.28 
45.92 

51.48 S 

44.49 M 
46.18 
46.02 
42.34 
43.07 
54.67 
54.44 
52.78 
43.43 
51.56 
51-. 78 
48.04 
46.61 
47.98 N 
53.40 C 
54.39 
53.10 
67.27 
73.00 
77.65 
83.21 
46.12 M 
43.59 C 
46.49 
45.48 
43.50 N 
42.29 C 
33.90 
43-58 
41.04 
44.52 
47.33 
44.34 
45.26 



O 

c 
o 
c 

N 
C 
C 

o 

C 
C 

c 
c 



c 

O 

c 
c 
c 

N 

c 
c 
o 
c 



c 
c 

0 

c 
c 
o 
o 

N 

c 
c 
o 
c 



c 
o 
c 
c 
o 
o 



c 
o 
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Tables 
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ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

MOM 

ATOM 

ATG» 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATC3M 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

AT<»$ 

ATOM 



1721 

1722 

1723 

1724 

1725 

1726 

1727 

172a 

1725 

1730 

1731 

1732 

1733 

1734 

1735 

1736 

1737 

1738 

1739 

1740 

1741 

1742 

1743 

1744 

1745 

1746 

1747 

1748 

1745 

1750 

1751 

1752 

1753 

17 54 

1755 

175S 

1757 

17 5d 

1755 

1760 

1761 

1762 

1763 

1764 

1765 

1766 

1767 

1768 

1769 

1770 

1771 

1772 

1773 

1774 

1775 

1776 

1777 

1778 

1779 



C£2 PHE A 221 
CZ VKB A 221 
fRO A 222 
FRO A 222 
PRO A 222 
?RO 2^ 222 



PK0 
GLTJ 
GIiU 



CA 
C • 

o 

CB 
CO 
CD 
M 
CA 
C 
O 
CB 
CG 
CD 

0£1 GiUa 
OE2 GI*U 
M PRO 
CA 
C 



222 
223 
223 



PRO A 222 
PHD A 222 
A 
A 
A 

GliU A 223 
sLn A 223 
GXiU A 223 
GLU A 223 
GLU A 223 
A 
A 
A 

PRO A 224 
PRO A 224 
PRO A 224 
PRO A 224 
PRO A 
PRO A 
THR A 225 
THR A 225 
THR A 225 
THR A 



223 
223 
224 



224 
224 



225 



O 
CB 
CG 
CD 
M 

CA. 
C 

O . 

CB mi A 225 
OGl THR A 225 
CG2 THR- A 225 
M MET A 226 
CA MET A 226 
C MET A 226 
O MET A 226 
CB -MET A 226 
CG MET A 226 
SD MET A 226 
CE METT A 226 
M SSR A 227 
CA SER A 227 
C SER A 227 
O SER A 227 
CB SER A 227 
OG SER A 227 
M TRP A 228 
CA TRP A 228 
C TRP A 228 
O TRP A 228 
CB TRP A 22B 
OG . TRP A 22.8 
CDl TRP A 228 
CD2 TRP A 228 
NEl TRP A 228 
CE2 TRP A 228 
CE3 TRP A 228 
CZ2 TE(P A 228 
C23 TRP A 228 



11.989 
10.785 
14.645 
13.780 
13 - 693 
14.546 
14.480 
15.163 
15-733 
12.659 
12.466 

13- 778 

11-355 
9.947 
9,513 
9.950 
8.700 
14L-249 
15.5rf7 
15.S3< 
14 « 535 
a5.67« 

14- 893 
13,673 
16.685 
16,859 
17.598 

.18.533 
17.722 
17.027 
18,009 
17.189 
, X7.S24 
18-721 
18.417 
16.766 
15.711 
16.515 
17.052 
19.B21 
20.755 
21.169 
21.204 
21.961 
22.546 
2X.472 
21.840 
23.243 
23-856 
20.8-42 
15.435 
18.630 
18.654 
17.334 
17.379 
18.906 
16.355 
17.B87 



12.380 
11-897 
9-050 
8.122 
6-765 
6.419 
8.000 
9.311 
9.547 
5.999 
4.664 
3.917 
$86 
3.905 
4.402 
4.303 
3.368 
5.153 
3-296 
2. 559 
1.373 
0.692 
2.113 
3.128 
3.314 
1.143 
-0.016 
-1.033 
-0.663 
0.319 
1.259 
-0.934 
-2-296 
-3.310 
-4.265 
-4.657 
-4 . 149 
-3.339 
-2.409 
-5.791 
-4.649 
-5.617 
-6.456 
-6.024 
-4.912 
-4.056 
-7.765 
-8.689 
-9-290 
-9-273 
-9.840 
-9.439 
-8-695 
-9.760 
-8.537 
-9.177 
-10 . 482 
-9.291 
-10.59.8 



21-693 

21.166 

22.400 

21.655 

22.344 

23,172 

20.307 

20.158 

21.536 

21.998 

22.565 

22.403 

21.321 

21,837 

22.100 

23.556 

24.263 

23.986 

23.483 

23-453 

22.501 

22.311 

24,911 

25.698 

24.843 

21.884 

21.021 

21.907 

22.631 

19.810 

18.985 

X9.003 

21.862 

22.692 

21.927 

20.802 

23.397 

24.112 

25.388 

26.474 

22.564 

22.003 

23.187 

24*332 

21.403 

22.355 

22.924 

23.998 

23.899 

22- 829 
24.050 
24'.308 

23- 494 
25.462 
24.067 
25.279 
26,637 
26.227 
27.586 



1.00 
l.DO 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

i.oo 

1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.OD 
1.00 
1-00 

a. 00 

1.00 
1.00 
1.00 
1.00 

x.oo 

1.00 
1.00 
' 1.00 
l.DO 
l.QO 
1.00 
1.00 
1,00 
l.OQ 
1.00 



46.97 C 
44.61 C 
40.11 M 
40.06C 
50.45 C 
43.37 O 
44,90 C 
43, B9 C 
38.16 C 
47.32 N 
48.48 G 
44.89 
4:31.04 
51.24 
45.06 
60.54 
71.83 
70.97 
46.34 
48-92 
49.30 
47:42 
47.68 
57.81 
47.48 
50.13 
60.61 
59.15 
47.10 
58.08 
83.82 
73-24 
52.21 VS 
53.46 C 
56.38 
51.69 
61.02 
73.13 
79.72 
72.80 
51.74 N 
57.86 C 
61,93 
60,05 
41.57 
62-88 
57.15 
55.47 
S9-04 
49.40 
49.35 
47.96 
53-38 
47.76 
52.06 N 
45.77 C 
42.71 C 
37-55 C 
45,83 C 



C 

o 
c 

C ' 

C 

O 

b 

N 
C 

c 
o 
c 
c 

C 
C 

c 
o 
c 
o 
c 



c 
o 
c 

C 

s 
c 



c 
o 
c 
o 
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ATOM 
•ATOM 
ATOA 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM* 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM < 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATm 

ATOM 

aroM 

ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



1780 
1781 
17 B2 
17 B3 
1784 
1785 
1786 
17 B7 
1788 
1789 
1790 
17 91 
1792 

1794 

1795 

1796 

1797 

179S 

1799 

1800 

1801 

1802 

1803 

1804 

1805 

180^ 

1807 

1808 

1809 

1810 

1811 

1812 

1813 

1814 

1815 

181^ 

1817 

1818 

1819 

1820 

1821 

1822 

1823 

1824 

1825 

1826 

1827 

1828 

1829 

1830 

1831 

1632 

1833 

1834 

183& 

1636 

1837 

1838 



CH2 
N 
CA 
C 
O 

CB 
OGl 
CG2 

CA 
C 

o 

CB 
CG 
CD 
CB 

3sr 

CA 

c 
o 

CB 
GG 
0331 
OD2 
N 
CA 
C 

o 

N 
CA 
C 

o 

CB 
CG 
CD 
OEl 
OS2 
K 
CA 
C 
O 

CB 
CG 
CD 
KT 
CA 
G 
O 

CB 
CGI 
CG2 
CDl 

CA 
C 
O 

CB 
CC 



TOP A 
THR A 
THR A 
THR A 
THR A 
THR A 
O^HR A 
TKR A 
tiYS A 
tiYS A 
LYS A 

ms A 

I.YS A 
LYS A 
LYS A 
LYS A 
liYS A 
ASP A 
ASP A 
ASF A 
ASF A 
ASP A 
ASF A 
ASP, A 
ASP* A 
6LT A 
G1.Y A 
GItY A 
GLY A 
QUO A 
GLU A 
GliU A 
.GIiD A 

Gm A 

01A3 A 
GliTJ A 
GLU A 
GLU A 
FRO A 
PRO A 
FRO A 
PRO A 
PRO A 
PRO A 
ERO A 
XLE 
ILE 
IIiE 
11^ 

ZLE 
IIiE 
XLE 
GliO 

sua 
Qua 

GLO A 
GX.U A 
(31.17 A 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



22B 
229 
229 
229 
229' 
229 
229 
229 
230 
230 
230 
230 
230 
230 
230 
230 
230 
231 
231 
231 
231 
231 
231 
231 
231 
232 
232 
232 
232 
233 
233 
233 
233 
233 
233 
233 
233 
233 
234 
234 
234 
234 
234 
234 
234 
235 
235 
235 
235 
235 
235 
235 
235 
23 € 
236 
236 
236 
236 
236 



16-625 
23.749 
25.047 
24.918 
24.132 
26.191 
25.882 
26,418 
25.677 
25.684 
27.088 
28.066 
25-396 
25.113 
24.973 
24.803 
24.460 
27.1B3 
28-479 
29.439 
30.612 
29.096 
28.359 
27:630 
28.327 
28.939 
29.780 
29.B19 
30.217 
29.398 
29.407. 
28.086 
27.019 
29.721 
31.174 
32-100 
31-753 
33.189 
28.146 
26.928 
26.0*43 
26.516 
27.463 
28.863 
29.349 
24.756 
23.819 
23.091 
22.292 
22-785 
23 .480 
21-986 
22.53S 
23.341 
22.742 
21.234 
20.685 
23.493 
25.017 



-10.004 
-9.795 
-10.«74 
-11.741 
-11.787 
-9.610 
-9.252 
-8-373 
-12,765 
-14.043 
-14.147 
-14.266 
-^15.173 
-16.539 
-17-615 
-19 . 019 
-20-050 
-14.07S 
-14,105 
-13-118 
-13.429 
-15-509 
-16.492 
-16.069 
-17.692 
-11-933 
-10 .925 
-10.953 
-9.9B5 
-12.058 
-12.163 
-11.753 
-12.146 
-13.589 
-13.980 
-13.154 
-12.894 
^12.771 
-10,986 
-10.527 
-11,660 
-12.774 
-9,717 
-9.346 
-10.575 
-11.361 
-12,347 
-11.707 
-10.780 
-12,748 
-13.103 
-13.935 
-13-237 
-12.205 
-11.605 
W11.75S 
-12.857 
-12.094 
«-X2.039 



27.373 
25.027 
25.057 

25- 902 
26.868 
25.652 
26.999 
24.816 
25.5X5 

26- 217 
26.792 
26.054 
25.227 
25 . 849 
24.757 

25- 339 
24.304 
28-115 
28-781 

26- 113 
27.916 
28.754 
29.645 
30.697 
29.295 
27.766 
27.147 
25.633 
24.999 
25.039 
23.587 
22.977 
23.437 
23,156 
23.298 
22.416 
21-241 
22.B98 
21.894 
21.227 
20-747 
20.513 
20.047 
20.458 
21.151 
20.589 
20.075 
18.887 
19.062 
21.118 
22.435 
20.602 
23.598 
17.679 
16.488 
16.308 
16.339 
15.252 
15.429 



1. 
1. 
1, 
1. 
1. 
1. 
1. 
1. 
1- 
1. 
1. 
1. 
1. 
1. 
1. 
1. 



1.00 .50. 
1.00 58- 
1.00 60. 
1.00 61. 
1-00 54. 
1.00 53. 
1.00 57. 
1.00 57. 
1.00 58. 
1.00 58. 
l.OD 52. 
1.00 54. 
00 55. 
00 45. 
00 39. 
00 62. 
00 59. 
00 61. 
00 69. 
00 69. 
00 73. 
00 67. 
00 76. 
00 73, 
00 73. 
00 69. 
00 62. 
.00 57. 
1.00 64 
1,00 60 
1.00 67 
1.00 69 
1.00 67 
1.00 73 
1.00 93 
1,00101 
1.OO104 
1.00105 
1.00 69 
1,00 69 
1.00 63 
1.00 68 
1.00 74 
1.00 78 
1.00 73 
1.00 60 
1.00 59 
1.00 73 
1.00 69 
1.00 58 
1.00 60 
1.00 54 
1.00 58 
l.OO 80 
1.00 90 
1.00 93 
1.00 89 
1.00 98 
1,00107 



C 
M 
C 
C 

o 
c 
o 
c 



85 
07 
10 
83 
86 
98 
01 
89 

82 H 
37 C 
,83 
.49 
.01 
.56 
.41 
.34 
.23 
.62 M 
.33 C 
.66 
.37 
.95 
.63 
-37 
.07 
.81 
.32 C 
.21 
-11 
.24 JS 
.77 C 
.76 
.85 
.47 
.05 
.69 
.10 
.15 
.71 N 
.07 C 
.95 
.33 
23 
24 
.22 
.42 N 
.30 C 
.94 
-18 
75 
61 
.52 
.31 
.94 
.13 
.13 
-58 
.19 
• 77 



C 
O 

c 
c 

C 

c 

19 



G 
O 
C 

c 
o 
o 



C 

o 



c 
o 
c 
c 
c 
o 
o 



c 
o 
c 
c 
c 



c 
o 

c 
c 
c 
c 

N 

c 
c 
o 
c 
c 
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ATOM 


1839 


CD 


6LU A 236 


25. 542 


-10. 652 


15 


.844 


1 - 


00115 . 02 


C 




1B40 


OEl 


GLU A 236 


24.988 


-10 - 055 


16 


.788 


1. 


00121.81 


0 


ATOM , 


1&41 


OE2 


GLtT A 236 


26.526 


-10.191 


IS 


.233 


1. 


00116. 63 


o 


ATOK 


1842 


N 


ASN A 237 


20.585 


<-10. 606 


16 


:115 


1. 


00 98-73 


N 


ATOM 


1843 


CA 


ASM A 237 


19.136 


-10.494 


15 


.944 


1. 


00104. 56 


C 


ATOM 


1B44 


C 


ASN A 237 


16.609 


-11.196 


14.686 


1. 


00110.81 


C 


ATOM 


1845 


O 


ASS3 A 237 


17.530 


-11.792 


14,705 


1. 


00112.61 


0 


ATOM 


1846 


CB 


ASN A 237 


• 18.759 


-9.004 


15 


.930 


1. 


00100.46 


c 


ATOM 


1847 


C6 


ASN A 237 


17.268 


-8-761 


16.142 


. 1. 


00100.48 


C 


ATOM 


1848 


ODl 


ASN A 237 


16.868 


-7.689 


16 


.600 


1. 


00 96.36 


o 


ATOM 


1849 




ASN A 237 


16.443 


-9 . 747 


15.798 


1. 


00 97.08 




ATOU 


1850 




QUO A 238 


19.382 


-11.111 


13 


.507 


1. 


00114.86 


N 


ATOM 


1851 


CA 


GIjU a 238 


19.072 


-11.709 


12 


.303 


1. 


00120.04 


C 


ATOM 


1652 


U 


GLrO A ^:i8 


17. 688 


-12.326 


12 


.095 


1. 


00121.21 


c 


ATOM 


1853 


O 


Gift! A 238 


16.975 


-11 . 855 


11 


.181 


1 . 


00121.72 


o 


ATOM 


1654 


CB 


GI>U A 238 


20 .152 


-12.736 


11 


.963 


1 . 


00121.17 


c 


ATOM 


1855 


CG 


GLXf A 238 


21.557 


-12-228 


12 


.238 


1- 


00126.14 


c 


ATOM 


1856 


CD 


GIiU A 238 


21.808 


-10.840 


11 


.662 


1. 


00130.48 


c 


ATOM 


1857 


OEl 


GliU A 236 


21. 090 


-9.865 


12 


.034 


1- 


00132.56 


o 


ATOM 


1858 


OE2 


G£«0 A 238 


22-731 


-10.705 


10 


.837 


1. 


00134.55 


o 


ATOM 


1859 


N 


ASP A 241 


18. 070 


-X4.713 


9 


.305 


1. 


00127-03 


N 


ATOM 


1660 


CA 


ASP A 241 


17. 665 


-16-080 


9 


.7 67 


1- 


00127.98 


c 


ATOM 


1861 


c 


ASP A 241 


17.960 


-16.274 


11 


-255 


1. 


00129.16 


c 


ATOM 


1862 


O 


•ASP A 241 


18.938 


-15-75.4" 


11 


,803 


1- 


00129-01 


o 


A3n3M 


1863 


CB 


ASP A 241 


18.443 


-17*152 


8 


• 972 


1. 


00124.42 


c 


ASTOH 


1864 


CG 


ASF A 241 


18.044 


-18.574 


9 


.365 


1. 


00123.20 


c 


ATOM 


1865 


ODX 


ASP A 241 


16.. 114 


-18,916 


10 


.570 


1. 


00119.17 


o 


ATQ£f 


1866 


OD2 


ASP A 241 


17,664 


-19,356 


8 


.464 


1. 


00120.27 


o 


ATOM 


1867 


N 


ASF a 242 


17.060 


-17.043 


11,888 


1. 


00129 . 87 




A'KJrt 


1868 


CA 


ASP A 242 


17.157 


-17.357 


13 


.310 


1. 


00126.52 


c 


ATOM 


1869 


C 


ASP A 242 


16.420 


-16.676 


13 


.544 


1. 


00124.12 


c 


ATOM 


1870 • 


o 


ASP A 242 


15 .291 


-18.851 


13 


.081 


1 . 


00127-28 


o 


ATOM 


1871 


CB 


ASP A 242 


16,509 


-16.230 


14 


.128 


1. 


00134-37 


c 


ATOM 


1072 


CO 


ASP A J2A2 


15.076 


-15,931 


13 


.693 


1- 


00137-89 


c 


ATOM 


1873 


ODl 


ASP A 242 


14.695 


-16.306 


12 


.560 


1. 


00139.91 


o 


ATOM 


1874 


bD2 


ASP A 242 


14.335 


-15-302 


14 


.484 


1. 


00136.48 


o 


ATOM 


1875 


N 


GLXJ A '2-43 


17-053 


-19-614 


14 


.237 


1 - 


00115.47 


N 


ATOM 


1876 


CA 


t3Ij0 A 243 


16.401 


-20. 892 


14 


.492 


1- 


00108 -81 


c 


ATOM 


1877 


C 


GLD A 243 


16.219 


-21-065 


15 


.964 


1. 


00101,77 


c 


ATOM 


1878 


O 


GLTJ A 243 


15.232 


-21- 637 


16 


.453 


1- 


00 97.50 


o 


ATOM 


1879 


CB 


GW A 243 


.. 17-243 


-22. 056 


13 


,957 


1 . 


00113-03 


c 


ATOM 


1880 


CG 


GIAJ A 243 


18.587 


-22.269 


14 


,665 


1. 


00119.77 


c 


ATC»f 


1B81 


CD 


OCiU A 243 


19.736 


-21-500 


14 


.022 


1- 


00123.96 


c 


ATOM 


1882 


OEl 


GXjXJ a 243 


20.004 


-21.723 


IS 


.821 


1. 


00128.49 


o 


ATOM 


1883 


OB2 


GI«a A 243 


20.380 


-20.682 


14 


.716 


1. 


00125.21 


o 


ATOM 


1884 


ISf 


I»YS A 244 


17.193 


-20.552 


16.719 


1. 


00 90.55 


N 


ATOM 


1685 


CA 


IirS A 244 


17.196 


-20.652 


18 


.159 


1. 


00 87.36 


C 


ATOM 


1886 


C 


I»7S A 244 


16.847 


-19 .342 


18.851 


1. 


00 78.94 


c 


ATOM 


1887 


O 


Z»7$ A 244 


15.944 


-19.299 


19 


.681 


1. 


00 79.48 


0 


ATOM 


1688 


CB 


LYS A 244 


18.567 


-21-157 


18 


.623 


1. 


00 85.94 


c 


ATOM 


1889 


CG 


LYS A 2'44 


18.973 


-20.687 


20 


.009 


1. 


00 90.77 


c 


ATOM 


1890 


CD 


LYS A 244 


20.222 


-21.392 


20 


.527 


1- 


00 65.35 


c 


ATOM 


1891 


CE 


LYS A 244 


19.960 


-22-872 


20 


.764 


1. 


00 85.15 


c 


ATOM 


1892 


jsrz 


I.YS A 244 


16.698 


-23-096 


21 


.533 


1- 


00 79-01 


M 


ATOM 


1893 


N 


nXS A 245 


17.566 


-16.279 


18 


.510 


1. 


00 72.67 


N 


ATOM • 


1894 


CA 


HIS A 245 


* 17.332 


-16.976 


19 


-121 


1. 


.00 73,65 


c 


ATOM 


1895 


C 


HXS A 245 


16,275 


-16.150 


18 


-398 


1- 


00 71-43 


c 


ATOM 


1896 


o 


H2S A 245 


16-483 


-15.726 


17 


.264 


1. 


00 73.65 


0 


ATOM 


1857 


CB 


HUS A 245 


18.636 


-16.191 


19 


.174 


1- 


00 62.45 


c 
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Tablea 



UOIBERG A/S 

40 



@125 g^D 



ATOM 

ATOM 

AlTQtf 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATW 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 
ATOM 



XB99 
ISOO 

19 D2 

1903 

1^0 « 

1905 

X30€ 

1907 

1908 

1909 

1910 

JL9iJ. 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1925 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 



CO 
NDl 
CD2 
CEl 
NE2 
N 
CA 
C 

o 

CB 
CGI 
CG2 
CDl 
JM 
CA 
C 
O 

CB 
CO 
CM. 
002 
CHI 
C£2 

cz 
£T 

CA 

C 

O 

CB 

OG 

N 

CA 

C 

O 

CB 

CG 

ODl 

OD2 

N 

CA 

C 

o 

CB 

CG 

om 

OD2 
CA 

c 
o 

CB 

OG 

JSJf 

CA 

C 

o , 

CB 

OG 



HXS 
HXS 
HIS 
HXS 
HIS 
XXi£ 

XLE 
XIiE 

riiE 
xiis 

IliE 
IIiB 
PS& 
PHB 
PHE 
PHE 
PHB 
FHB 
WSB 
PHB 
PRE 
PHS 
PHS 



SER 
SER 
S£R 
SER 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
SER 
SER 
SER 
SER 
SJ5R 
SER 
S£R 
SER 
SER 



SER 



A 245 
A 245 
A 245- 
A 245 
A 245 
A 246 
A 246 
A 246 
A 246 
A 246 
A 246 
A 246 
A 246 
A 247 
A 247 
A 247 
A 247 
A 247 
A 247 
A 247 
JL 247 
A 247 
A 247 
A 247 
A 248 
A 248 
A 24B 
A 248 
A 248 
A 248 
A 249 
A 249 
A 249 
A 249 
A 249 
A 249 
A 249 
A 249 
A 2S0 
A 250 
A 25Q 
A 250 
A. 250 
A 250 
A 250 
A 250 
A 251 
A 251 
A 251 
A 251 
A 251 
A 251 
A 252 
A 252 
A 252 
A 252 
A 252 
A, 252 
A 253 



19.712 • 
19-566 ' 
20.963 
20.660 
21.542 
.15,151 
14.061 
13.820 
13.465 
12.746 
12.953 
11.656 
13.544 
13.991 
13.783 
12.444 
11 . 842 
14.831 
16.205 
16.931 
16.791 
18*233 
18.084 
18.813. 
11.984 
10.741 
11.135 
12.324 
10.238 
11.212 
10.156 
10.433 
11.414 
12,289 
9-113 
8.122 
a. 266 
7.218 
11.274 
12.159 
13.358 
14.337 
11.390 
10.583 
10.204 
10.316 
13,266 
14,301 
14.357 
15.398 
15.667 
15.608 
13.222 
13.132 
12.961 
13.231 
11.94& 
10.705 
12 ,5^1 



-16 .•860 
-17.183 
-17.251 
-17.740 
-17.792 
-15.907 
-15.117 
-13.823 
-13.871 
-15.912 
-17.270 
-15.114 
-17.182 
-12.675 
-11.395 
-10.766 
-11.003 
-10.3 86 
-10-761 
-11.663 
-10.195 
-11,994 
-10.515 
-11-416 
-9,948 
-9.211 
-B-05S 
-7.793 
-8.684 
r7-849 
-7.286 
-6.168 
-5.157 
-4.649 
-5.519 
-6.538 
-6.986 
-6.926 
-4.875 
-3-942 
-4.713 
-4*113 
-3-284 
-4.296 
-5.350 
-4.044 
-6.044 
-6.932 
-6.787 
-6.997 
-6.615 
-6.719 
-6 - 419 
-6.262 
-7 - 666 
-7-900 
-5-359 
-6 . 019 
-8.586 



19.968 
21.301 
19.624 
21.742 
20-747 
19.066 
18-492 
19.279 
20.459 
18.494 
17.829 

17- 803 
16,451 
18.625 . 
19.286 
19.000 
17.955 
16,866 
19.252 
18,486 
20.375 

18- 836 
20.735 
19.963 
19.939 
19,761 
18.848 
IB. 605 
21.107 
21.713 
18.364 
17.4G1 

18- 016 
17.304 
17.102 
16.598 
15-438 
17.370 

19- 297 
19,964 
20,521 

20- 971 
21.100 
21.895 
21*328 
23.082 
20.478 
21.005 
22.529 
23.149 
20.386 
18.971 
23.120 
24.565 
25.142 
26.321 
24.9S7 
24-7B5 
24,288 



1.00 



00 
00. 
00 
00 
00 
00 
1-00 
l.DO 
1.00 
1,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1,00 
1.00 
1.00 
1,00 
1.00 
1.00 
1.00 
I. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.CO 
1.00 
1.00 
1-00 
1.00 
1,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1,00 
1.00 
1.00 
1.00 
1,00 
1.00 
1.00 



73.56 C 
75-57 N 
74.25 C 
69-91 C 
78.21 N 
71.28 N 
67.47 C 
68.54 
56.11 
71.39 
73-66 
69.42 
82.71 
57.64 N 
57.66 C 
59-75 
71.91 

58- 61 
55-18 
63.52 
64.94 
56.98 
62.89 
69,14 
60.62 N 

59- 42 C 
58.07 
50.63 
51-67 
56.47 
62.87 N 
68.58 C 
71.42 
70.32 
78.97 
85.41 
90.50 
8S.77 
71.27 N 
74.17 C 
70.10 
70.84 
82.42 
66.25 
87.71 
99.42 
61.34 N 
60.93 C 
55.43 
54.55 
56,47 
68.26 
44.12 M 
54.67 C 
45-19 
45-23 
50.26 
68.26 



c 
o 
c 
c 
c 
c 



C 

o 

,c 
c 

C 
C 
C 

c 

C 



C 

o 
c 
o 



C 

o 
c 

C 
0 

o 



c 
o 
c 
c 

0 

o 



39.14 N 
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HOIBHRG A/S 
41 



ATOM 


1957 


CA 


GLO A 253 




1958 


C 


QEitT A 253 


ATOM 


1959 


0 


GIiU A 2S3 




1960 


CB 


GTitJ A 253 


ATOM 


1961 


CG 


GL0 A 253 




1962 


CD 


GLU A 253 


ATOM 


1963 


OEl 


GLU A 253 




1964 


0H2 


GLXS A 253 




1965 




IjEIJ a 254 




1966 


CA 


LEU A 254 








jJSCt A 254 




■1.7 




LEO A 254 




1969 


CB 


XjEO a 254 




1370 


CO 


JLihsU A 2^94 




1971 


GDI 


lUeU A 254 




1972 


CD2 


XiBD A 254 


ATOM 


1973 


M 


Tim A 255 


ATOU 


1974 


CA 


THR A 255 


ATOM 


1975 


c 


TSR A 255 


ATOM 


1976 


o 


THR A 255 


ATOM 


3.977 


CB 


TKR A 255 


ATOM 


1978 


OGl 


THR A 255 


ATOM" 


1979 


CG2 


TKR A 255 


ATOM 


1980 


N 


-IxiE A 256 


ATOM 


1981 


CA 


HjE a 256 


ATOM 


1962 


Q 


HjE a 256 


ATOM 


1983 


o 


XIi£ A 256 


ATOM 


1984 


CB 


IIjE a 256 


ATOM 


1985 


CGl 


TT.-g A 256 


ATOM 


1986 


CC2 


TT.g A 256 




1987 


CDl 


XUB A 256 


ATOM 


1988 


21 


ARG A 257 


ATOM 


1989 


CA 


AR0 A 257 


ATOM 


1990 


• C 


ARG A 257 


ATOM 


1991 


0 


ARG a 257 


ATOM 


1992 


CB 


ARG A 257 


ATOM 


1993 


CG 


ARjG A 257 


ATOM 


1994 


CD 


ARG A 257 


ATOM 


.1995 


NE 


ARG A 257 


ATOM 


1996 


C2 


ARG A 257 


ATOM 


1997 


NHl 


ARG A 257 


ATOM 


1998 


NH2 


ARG A 257 


ATOM 


1999 


' N 


ASN A 258 


ATOM 


2000 


CA 


AStI A 25B 


ATOW 


2001 


c 


ASt? A 25B 


2\T0M 


20O2 


0 


ASN A 258 


A5KM 


2003 


CB 


ASN A 258 


AO^QM 


2004 


G6 


ASN A 258 


ATOM 


2005 


ODl 


ASN A 2&& 


ATOM 


2006 


HD2 


ASS A 258 


ATOM 


2007 




VAX* A 259 


ATOM 


2008 


CA 


VAIi A 259. 


ATOM 


2009 


C 


VAL A 259 


ATOM 


2010 


o 


VAIi A 259 


ATOM 


2011 


CB 


VAli A 259 


ATOM 


2012 


CGI 


VAX- A 259 


ATOM 


2013 


CG2 


VAIi a 259 


ATOM 


2Q14 


M 


ASP A 260 




2015 


CA 


ASP A 260 



12.351 
13.245 
13,322 
10.924 
9.898 
6.629 
8.464 
7.792 
13.925 
14,793 
14.260 
14*179 
16.240 
17.132 
17.129 
lfi.561 
13.B74 
13.343 
14.371 
14,809 
12.050 

10- 999 
11.625 
14.784 
15.740 

14- 863 
14.031 
16.721 
17.478 
17,739 
18.337 
15.049 
14.153 
14.176 
13.160 
14.007 
13.281 
li.972 
12.243 

11- 403 
10.194 
11.805 

- 15.287 

15- 340 
16.465 
17.624 
15.636 
14.404 
13-379 
14.4B4 
16.094 
17-049 
17-876 
17.365 
16.370 
17.433 
15.437 
19.176 
20.110 



-9.984 
-10.847 
-10.649 
-10.475 
-9.B23 
-10,640 
-11.550 
-10.370 
-11.798 
-12.741 
-14.129 
-14.516 
-12.617 
-13.793 
-13.902 
-13.622 
-14.873 
-16.2lfl 
-17-254 
-17.279 
-16.<144 
-15.630 
-17.908 
-18.085 
-19*. 140 
-20.362 
-20.740 
-19.325 
-18.003 
-20.405 
-17.959 
-20*980 
-22.051 
*23.516 
-24.049 
-21.955 
-20.6T8 
-21.046 
-22.177 
-23.173 
-23.198 
-24.190 
-24,195 
-25.602 
-25.618 
-25.893 
-26 . 481 
-26-716 
-27-234 
-26.329 
-25-272 
-25.157 
-26.3B4 
-27-483 
-24.703 
^24.328 
^23.546 
-26.159 
-27.191 



24.655 
23.787 

22- 573 
24.459 
25.335 
25.406 
24.569 
26-296 
24.423 
23.730 
24.052 
25.221 
24.212 

23- 786 
22.264 
24.314 
23-024. 
23.233 
22.822 
21.677 
22.419 
22..9S1 
22.491 
23-774 
23.462 

23- 227 
24.050 

24- 635 
24.865 
24.263 
26.113 
22.070 
21.637 

.22.065 
22.523 
20.148 
19-720 
19.067 
18.190 
17.936 
18-481 
17.182 
21.864 
22.253 
23.247 
22.925 
21.041 
20.191 
20.673 
18.926 
24.466 
25.S4S 
25.872 
2^.054 
26.B56 
27.883 
26.599 
25.951 
26.329 



1.00 42 
1.00 55 
1.00 55 
1.00 46 
1-00 52 
1.00 55 
l.OD 60 
1.00 63 
1.00 49 
1.00 43 
1.00 54 
1.00 49 
1.00 48 
1.00 61 
1.00 56 
1.00 45 
1.00 52 
1.00 55. 
1.00 57. 
X.OO 56. 
1.00 62. 
1-00 66, 
1.00 €9, 
1.00 57, 
1.00 53, 
1.00 55. 
l.DO 53. 
1.00 60. 
1.00 49. 
1.00 67. 
1.00 52 
1.00 60 
1.00 71 
1.00 69 
1.00 80 
1-00 74 
1.00 86 
1.00 94 
1.00102 
1.00101 
1.00 98 
1.00 99 
1.00 61 
1-00 64 
1.00 62 
1.00 55 
1-00 66 
1,00 68 
l.-OO 64 
1-00 70 
.00 62 
.00 65 
-00 5B 
.00 56. 
.OO ^4% 
.00 63.. 
.00 62. 
1.00 60 
1.00 ,64 



1. 

1. 

1- 

1. 

1 

1. 

1. 



.86 
.42 
.46 
.35 
.21 
.68 
.84 
.61 
-11 N 
.78 C 
.16 
.96 
.13 
.15 
.30 
.18 
.09 N 
.30 C 
.05 
.25 
.05 
84 
28 
59 
8B 
73 
74 
39 
75 
76 
15 

13 W 
.50 C 
.32 
.18 
.93 
.48 
.98 
.55 W 
.10 c 
.39 U 
.09 N 
.69 
.49 
.07 
.85 
.15 
.75 
.25 
.00 N 
.90 K 
.80 
.88 
71 
49 
04 
50 

37 N 
76 C 



C 

c 
o 
c 

C 
C 

o 

O 



c 
o 
c 

C 

c 
c 



c 
o 
c 
o 
c 

K 
C 

c 
o 
c 

C 

c 
c 



c 
o 
c 
c 
c 



c 
c 
o 
c 
c 
o 



c 
c 

0 

c 
c 
c 
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Table 2 



4Z 



ATOM 


zuxb 




2VQP 


ATOM 


20x7 


u ^ 


)v fits a 9 f?ft 


ATOM 


20XB 


CB 




ATOM 


2019 


CG 


ASF A 


ATQU 


2020 


ODl 




ATOlif 


2021 


OD2 


ASP A ^DD 


ATOM 


2022 


N 


IflXS A 2dX 


ATOM 


2023 


CA 


IiXo A 2oX 


ATOM 


2024 


C 


IfYS A 261 


ATOM 


2025 


0 


LYo A ^ol 


ATOM 


202S 


CB 


I.YS A 261 


ATOM 


2027 


CG 


LxS A 2bl 


ATOM 


2026 


CD 


£tZS A JbX 






CE 


T TV •? C"l 

XilS A ^ bx 


ATCM 


2030 


NZ 




ATOM 


2031 


IvI 


ASN A 


ATOM 


2032 


CA 


A5N A 


ATOM 


2033 


C 


ASN A 262 


ATOM 


2034 


0 


ASN A 


ATOM 


2035 


CB 


Asm A 


ATOM 


2036 


CG 


ASN A 


ATOM 


2037 


ODl 


ASN A 262 


ATOM 


2Q3B 


S1D2 


ASN A Zb^ 


ATOM 


2039 


N 


ASF A 'fttiJ 


• A3XM 


2040 


CA 


ASf A aOo 


ATOM 


2041 


C 


ASF A 263 


ATOM 


2042 


O 


ASF A 263 


ATOM 


2043 


CB 


ASP A 263 


ATOM 


2044 


CG 


ASP A 263 


ATOM 


2045 


ODl 


ASP A 263 


ATOM 


2046 


002 


ASP A 263 


ATOM 


2047 


N 


GLV A 264 


ATOM 


204B 


CA 


GIjU a 264 


ATOM 


2049 


C 


GXiU A 264 


ATOM 


2050 


O 


GIiU A 264 


ATOM 


2051 


CB 


GLU A 264 


ATOM 


2D52 


. CG 


GLTJ A 264 


ATOM 


2053 


CD 


GXiU A 264 


ATOM 


2054 


OEl GISQ A 264 


ATOM 


2055 


OEZ OXJO A 264 


Mxm 


2056 




AI^ A 265 


ATOM 


2057 


CA 


AIA A 265 


ATCHM 


2058 


C 


AliA A 265 


ATOM 


2059 


o • 


AIA A 265 


ATOM 


2060 


CB 


AliA A 265 


ATOM 


2061 


N 


GIi0 a 266 


ATOK 


2062 


CA 


GIiU A. 266 


ATOM 




C 


GLU a 266 


ATOM 


2064 


o 


GLtl A 266 


ATOM 


2065 


CB 


GIiU A 266 


ATOM 


2066 


CO 


GIiU A 266 


ATCM 


2067 


CD 


GIjU a 266 


ATOM 


2068 


051 GIjU a 266 


ATOM 


2069 


6E2 GLU a 266 


ATOM 


2070 




TYR A 267 


ATOM 


2071 


CA 


TYR A 267 




2072 


' C 


TXR A 267 


ATOM 


2073 


0 


TYR A 267 


AiroH 


2074 


CB 


TYR A 267 



21.141 
21.185 
20.785 
21.602 
22.091 
21-775 

21- 9B6 

22- 9BS 
23 . 832 
24.335 
23.874 
23.193 
24.105 
23.600 
23.680 
24.004 
24.834 
24. IBS 
24.835 
25.160 
26-545 
27.466 
26.713 
22.911 
22.173 
22.341 
21.9B4 
20-705 
20.502 
21.208 
19.642 
22,886 
23.126 

24- 217 
•25.286 

23.575 
23.865 
24.070 
23.144 
25.161 
23-936 
* 24.882 
24.285 
23-138 
25.275 
25.084 
24.597 
24.233 
25.077 

25- 662 
25.188 
26.312 
27,442 
26.071 
22,969 
22.539 
22.379 
2X-B57 
21.216 



-26.491 
-25.257 
-27,829 
-26.844 
-25.847 
-27.084 
-27.277* 
-26.711 
-25.591 
-24.757 
<-27.628 
-28.612 
-29 . 669 
-30.117 
-29 . 007 
-25.534 
-24.464 
-23.099 
-22.073 
-24.707 
-25.256 
-24.881 
-26-145 
-23.100 
-21.864 
-21.257 
-20-103 
-32.115 
-22.558 
-22.006 
-23.440 
-22 . 033 
-21-517 
-20.455 
-30-722 
-22-644 
-22.150 
-23.270 
"24.088 
-23-319 
-19.254 
-18.143 
-16.892 
-16.876 
-17.839 
-15.837 
-14.566 
-13.782 
-13,547 
-13.784 
-12.371 
-11 . 461 
-11.585 
-10.604 
-13 . 405 
-12 . 620 
-11,175 
-10-899 
-13.131 



27.190 
27.253 
25.120 
24.322 
24.896 
23.110 
27.832 
28.711 
2S-141 
28.895 
29.258 
30.358 
30.947 
32.308 
33.304 
26.827 
26.278 
26.414 
26.224 
24.815 
24.636 
25.368 
23.664 
26.755 
26:915 
28.307 
28.532 
26-593 
25.148 
24.272 
24.894 
29.241 
30.580 
30.464 
29.917 
31,526 
32.948 
33.968 
34.166 
34,575 
30.971 
30.932 
31.553 
32.020 
29.485 
31.565 
32.052 
30.796 
29.937 
32.824 
33 .185 
33.655 
33.135 
34.534 
30.682 
29.539 
29.973 
31.051 
29.000 



l.OO 
1.00 
1.00 
1.00 
1.00 
1,00 
1,00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

x.oo 

1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 



.00 
.00 
,00 
.00 



1.00 



1. 
1 
1 
1 
1 



00 
00 
00 
00 
00 



1.00 
1.00 
1.00 
1-00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 



63.70 
55-60 
61.25 
68.49 
68.44 
81,31 
57.12 N 
51.54 C 
46.97 
48.66 
52.71 
61,87 
73.37 
76.85 
77.99 N 
SI. 62 N 
50.71 C 
49*52 
44.29 
63.69 
76.99 
88.03 
83-71 M 
43-87 N 
49.29 C 
56.55 
45.77 
4€.15 
47.16 
50.06 
53.96 
52.20 N 
"50-47 C 
55-25 
51.52 
49.18 
56.13 
59.96 
52.27 
.63.96 

50.58 73 
49.56 C 
44.28 C 
44.60 
55.17 
46.95 M 
58-95 C 
54.06 C 
49.16 O 

49.59 C 
68.76 
79.04 
92.30 
64.00 
56.50 n 
53.55 C 
53.33 C 
56.26 O 
41.05 C 



C 

o 
c 
c 
o 
o 



c 
o 
c 
c 
c 
c 



c 
o 
c 
c 
o 



c 
o 
c 
c 
o 
o 



c 
o 
c 
c 
c 

0 

o 



o 

c 
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Table 2 



flOIBERG A/S 
43 



PVS 



@128 



ATOM 








ATOM 


/o 








2077 


CX)2 


Tjcr a icto / 


ATOMT 


2078, 


CEl 


XiR A / 


ATOM 


207S 






ATOM 


2060 


CZ 


TxR A / 


ATOK 


2081 


OH 


TxK A ZdT 


ATOM 


20B2 




vAI» A ZOa 


ATOM 


2083 


CA 


VAL A ^DU 


ATOM 


2084 


c 


VaIj a 


ATOM 


2085 


0 


VAX* A 268 


ATOM 


2086 


CB 


VAIi A 2oo 


ATOM 


20B7 


CGI 




ATon 


2086 


COS 




ATOK 


2089 


N 




ATOM 


2090 


CA 


CZO A ^ 


ATOM" 


2091 


C 


CYS -A «a07 


ATOM 


2092 


o 




ATOM 


2093 


CB 




ATCM 


2094 


SQ 


jT-nt 1.1 Tk ^ f D 


ATOM 


2095 . 


N 


xxjE a z / u 


ATOK 


2096 


CA 


lIiS A 270 


ATOM 


2097 


C 


XU& A 2 /u 


ATOM 


209B 


0 


XiJO A 2 f U 




2099 


CB 


XXjB a 2 /U 


ATC^ 


2100 


CGI 


XIiEt A 2/0 


ATOIS 


2101 


C62 


XIjB a 270 


atom: 


2102 


C3>1 


UjZ a 270 


ATOM 


2X03 


N 


ALA A 2 /I 


ATOM 


23.04 


CA 


AtA A 271 


ATOia 


2105- 


C 


MA A 271 


ATOM 


2106 


o 


ALA A 271 


ATOM 


2107 


CB 


AliA A 271 


ATOM 


2108 


N 


GliU A 272 


ATOM 


2109 


CA 


GLU A 272 


ATOM 


2110 


C 


GLU A 272 


ATOM 


2111 


o 


GLU A 272 




2112 


CB 


GIiU A 272 


ASron 


2113 


CG 


GLU A 272 


ATOM 


2114 


CD 


GLU A 272 


ATOM 


2115 


OEl iSCiU A 272 


ATOM 


2116 


OS2 


GLU A 272 


ATOM 


2117 


19 


ASN A 273 


ATOM 


2118 




ASCr A 273 


ATOM 


2119 


C 


ASN A 273 


ATOM 


2120 


o 


ASN A 273 


ATOM 


23^1 


CB 


ASN* A 273 


ATOM 




CG 


AS^J A 273 


ATOM 


2123 


ODl ASW A 273 


ATOM 


2124 


NP2 ASM A 273 


ATOM 


2125 


N 


laYS A 274 


ATdM 


2126 


CA 


DYS A 27fl 


ATOM 


2127 


C 


LYS.A 274 


ATOM 


2128 


O 


LYS A 274 


ATOM 


2129 


CB 


LYS A 274 


ATOK 


2130 


CG 


LYS A 274 


ATOM 


2131 


CD 


LYS A 274 


ATOM 


2132 


GE 


LYS A 274 


ATOM 


2133 


MZ 


LYS A 274 



21-302 -14.503 28.392 1-00 52.19 C 

21.310 -15.645 29.200 1-00 46.18 C 

21.374 -14-669 27.010 1.00 42.85 C 

21-3B5 -16-907 28.649 1-00 36.41 C 

21-447 -15.926 25.447 1-00 47.87 G 

21.454 ^17.043 27-269 1.00 46,20 C 

21.534 -IB -289 26.709 1.00 ^6.42 O 

22.849-10.259 29-134 1.00 54.55 N 

22.744 -8.833 29.420 1.00 51.27 C 

21.939 -8.121 28.325 l.OO 53.04 C 

22.238 -8.268 27.140 1-00 49.32 O 

24-149 -8-164 29.507 1.00 51.72 C 

24.008 -6.653 29.697 1.00 53-25 C 

24.yi>4 -8. 757 30.667 1.00 53.72 C 

20.909 -7.372 2B.708 1.00 47.02 N 

20-130 -6.631 27.712 1.00 46.07 C 

20.572 -5.192 27.825 1.00 48.28 C 

20-513 -4-568 28,893 1.00 54.75 O 

IB. 645 -6.725 27-972 1.00 47.89 C 

X8.154 -6.060 29.588 1.00 57.20 S« 

21.040 -4.684 26.705 1.00 44.49 N 

21.542 -3.334 26.618 1.00 54.21 C 

20.492 -2.429 25-954 1.00 51.98 C 

25.057 -2.665 24.858 1.00 52.39 O 

22.804 -3.333 25.757 1.00 58,16 C 

23.777 -4.385 26.287 1.00 59.14 C 

23.451 -1.964 25.768 1.00 58.07 C. 

24.907 -4»698 25.332 1,00 62,65 C 

20.068 -1-413 26.725 1.00 46.08 M 

19-081 -0-4B3 26.220 1.00 43.82 C 

19.811 0.838 25.863 1-00 41.91 C 



20.461 


1. 


454" 


26. 


713 


1. 


00 


41.51" 0 


18.010 


-0. 


212 


27, 


272 


1. 


00 


40.50 


C 


19.709 


1.242 


24. 


601 


1- 


00 


43-98 


K 


20.375 


2. 


453 


24. 


.128 


1. 


00 


50.40 


C 


19.526 


3. 


346 


23. 


255 


1- 


00 


40.39 


C 


18.635 


2- 


880 


22. 


.548 


1. 


00 


43.66 


0 


21.589 


2 


.115 


23 


.251 


1, 


00 


46.39 


C 


22,738 


1 


.366 


23 


.863 


1. 


00 


76.32 


c 


23.835 


1 


.101 


22 


.832 


1- 


00 


88.35 


c 


23.496 


0 


.886 


21 


.643 


1- 


00 


95.66 


0 


25.031 


1 


.096 


23 


.206 


1. 


00 


91.47 


0 


19.843 


4 


.635 


23 


.316 


1. 


00 


46.76 


N 


19-260 


5 


.648 


22 


.438 


1. 


00 


47.59 


C 


20.335 


6 


.718 


22 


.340 


1, 


00 


52-11 


c 


21.366 


6 


.62^ 


23 


.008 


1- 


.00 


44,76 


0 


17.897 


6 


.201 


22 


.916 


• 1. 


.00 


46.27 


c 


17.964 


6 


.980 


24 


-211 


1.00 


44. SI 


c 


19.012 


7 


-471 


24 


.611 


1 


.00 


44.37 


0 


16.808 


7 


.126 


24 


.866 


1, 


.00 


38.00 


M 


20.128 


7 


.723 


21 


.504 


1 


.00 


56.80 


N 


21.154 


8 


.740 


21 


.317 


1 


.00 


51.83 


C 


21.618 


9 


.485 


22 


.567 


1 


.00 


54.11 


C 


22.667 


10 


.123 


22 


-545 


1 


.00 


58,51 


0 


20.718 


9 


.742 


20 


-238 


1 


.00 


5S.02 


c 


19-590 


10 


.658 


20 


.644 


1 


.00 


47.96 


c 


18.892 


11 


.218 


1.9 


.403 


1 


.00 


52.54 


c 


19.784 


12 


.175 


18 


.622 


1 


.QQ 


65.50 


c 


19.120 


12 


.652 


17.364 


1 


.00 


68-41 


N 
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2134 


N 


ALA A 275 


ATOM 


2135 


CA 


AliA A 275 




2136 


C 


AXiA A 275 


ATOM 


2137 


O 


ADA A 275 


MOM 


213 B 


CB 


AUk. 


A 275 




213'9 


N 


GliY 


A 276 




2140 


CA 


GliY 


A 276 


ATOM 


214X 


C 


Gljy 


A 276 


ATOW 


2142 


o 




A 276 




2143 




GLD 


A 277 


Aa?OM 


2144 


CA 


Gt/tf 


A 277 


ATOM 


214S 


C 


GI>T7 


A 277 


ATOM 


2146 


o 




A 277 


ATOM 


2147 


CB 


GLD 


A 277 


ATCM 


2148 


CG 


GLXJ 


A 277 


ATOM 


2143 


CD 


GliU 


A 277 


ATOM 


2150 


OEl 


GI#U A 277 


ATOM 


2151 


. OS2 


GIiU 


A 277 


ATOM 


2152 


N 


GLliar A 278 


ATOM 


2153 


CA 


GJJS A 278 




2154 


C 


GLN A 278 


ATOM 


215S 


O 




A 278 


ATOM 


2156 


CB 


GUI 


A 278 


ATOM, 


2157 


C6' 


GLM A 278 


atom' 


2158 


CD 


GlJir 


A 278 


ATOM 


2159 


OEl 




A 278 


ATOM 


2150 


NE2 


GUT 


A 278 


ATOM 


2161 




ASP 


A 279 


ATOM 


2162 


CA 


ASP 


A 279 


ATOM 


2163 


C 


ASP 


A 279 


ATOM 


21$4 


0 


2^P 


A 279 


ATOM 


2165 


CB 


ASP 


A 279 


ATOM 


2166 


CG 


ASP 


A 279 


ATOM 


2167 


ODl 


AS? 


A 279 


ATOM 


2168 


OB2 


A$P A 279 


ATOM 


'2169 




AIA. A 280 


ATOM 


2170 


. CA 


AIiA A 280 


A5POM 


2171 


C 


AX^ A 260 


ATOM 


2172 


o 


ALA A 280 


ATOM 


2173 


CB 


AliA A 280 


ATOM 


2174 


N 


SSR A 281 


ATOM 


2175 


CA 


SER 


A 281 


ATOM 


2176 


C 


SKR 


A 281 


ATOM 


2177 


O 


SHR 


A 281 


ATOM 


2178 


CB 


SER 


A 281 


ATOM 


2179 


OO 


SER 


A 281 


ATOM 


2180 


N 


rLB 


A 282 


ATOM 


2181 


CA 


JI^E 


A 282 


ATOM 


2182 


C 


ILE 


A 282 


ATOM 


2183 


O 


IIiE 


A 282 


ATOM 


2184 


CB 


JLH 


A 282 


ATOM 


2185 


CGl TLiE 


A 282 


ATOM 


2186 


CG2 


! XhB 


A 282 


ATOM 


2187 


CDl IIjB 


A 282 


ATOM 


2188 


N 


HIS 


A 283 


ATOM 


2189 


CA 


HIS 


A 283 


ATOM 


.2190 


C 


EIS 


A 283 


ATOM 


2191 


0 


HXS 


A 2S3 


ATOM 


2192 


CB 


HXS 


A 283 



HOIBERGA/S - I^'S D^O 



44 



20.869 9.403 23,659 1.00 47.65 N 

21.275 10.100 24.868 l-OO 48.41 C 

21,944 9.233 25.930 1,00 49.48 C 

22,294 9.735 26-988 1,00 50.34 O 

20.0B4 10.814 25.487 1.00 44.55 C 

22.122 7-942 25.691 1-00 49.34 N 

22.755 7.177 26.746 1.00 51-88 C 

22.492 5.694 26.738 1,00 50.21 C 

21,907 5.164 25.779 1.00 51-48 O 

22.868 5.026 27.824 1.00 50.99 N 

22.596 3.5a6 27.906 1.00 53.05 C 

22.598 3.056 29.316 1.00 51.11 C 

r^-^.nfi 655 20.2il9 X.OO 52.33 O 

23.873 2.915 27.194 1,00 58.98 C 

23.900 1.389 27.218 1,00 74.31 C 

24.570 0.797 28.462 1.00 89.46 C 

25.277 1.537 29.183 1.00 96,23 O 

24.398 -0.420 28.705 1.00 89.19 O 

21,907 1.927 29.453 1.00 49.66 W 

21.783 1.228 30.724 1.00 45.13 C 

21,513 -0.239 30.415 1.00 50.42 C 

20.877 -0.568 29.417 1-00 46,75 O 

20.662 1.789 31.607 1.00 48.09 C 

20.612 1-327 33.064 1.00 46.69 C 

19.700 1-822 33.976 1.00 57.97 C 

18.572 1.330 33.917 1,00 44.46 O 

20-012 2.800 34-826 1-00 53.33 U 

22.013 -1.132 31.257 1.00 45.92 N 

21.795 -2.541 • 31.014 1.00 47.69 C 

21.345 -3.251 32.270 1,00 47.71 C 

21.357 -2.687 33.366 1.00 48.35 O 

23.062 -3.186 30-451 1.00 60.02 C 

24.316 -2.707 31,154 1.00 69-17 C 

24- 456 -2-954 32.370 1-00 75.17 O 

25- 157. -2-073 30.490 1.00 75.70 O 
20.892 -4.480 32.079 1.00 49,27 N 

20.426 -5.314 33.172 1.00 57-28 C 
20.804 -6.748 32.833 1.00 54.10 C 
20.868 -7.126 31.659 1.00 47.63 O 

.18.909 -S.184 33.341 1.00 47,77 C 

21.043 -7.560 33.854 1.00 53.68 29 

21.429 -8,931 33.599 1.00 4B.69 C 

.20.402 -9,952 34.031 1.00 45.20 C 

19.593 -9-718 34.9!34 1.00 45-89 O 

22.768 -9.219 34.279 1.00 61.38 C 

22.71S -8.863 35.646 1-00 57.59 O 

20.427 -11-086 33.349 1.00 43.38 N 
19-524 -12.185 33.637 1.00 41.38 C 
20.392 -13.429 33.671 1.00 47-86 C 
21.235 -13.631 32.799 1.00 51.03 O 
18.436 -12.316 32.548 1,00 40.14 C 
17.557 -11.056 32.557 1.00 46-94 C 
17.576 -13.549 32.807 1.00 42.53 C 
16-484 -10.998 31.476 1.00 45.40 C 
20.204 -14.248 34.695 1.00 45-39 N 
20.998 -15,458 34.816 1.00 46.01 C 
20.145 -16-65X 34.501 1.00 41.84 C 
19.164 -16.923 35.197 1.00 51-27 O 
21-570 -15.575 36.230 1-00 53.96 C 
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@130 Q/D 



ATOM 2193 CG HIS 'A 283 

An>OM 2194 NDl HIS A 283 

ATOM 2195 CD2 HIS A 283 

ATOM 2196 CEl HIS A 283 

ATOM 2197 NE2 HIS A 283 

ATOIM 2198 N LEU A 284 

ATOM 2199 CA LEO A 284 

ATOM 2200 C ItBU A 284 

ATOM 2201 O . liEO A 284 

ATOM 2202 CB LBU A 284 

ATOM 2203 CG LED A 284 

ATOM 2204 GDI LEO A 264 

ATOM 2205 CV2 liEU A 284 

ATOM 2206 M LYS A 2B5 

ATOM 2207 CA LYS A 285 

ATOM .2208 C LYS A 285 

ATOM 2209 O LYS A 285 

ATOM 2210 CB LYS A 285 

ATOM 2211 CG LYS A 285 

ATOldT 22X2 CD LYS A 285 

ATOM 2213 CE LYS A 2B5 

ATOM 2214 HZ LYS A 285 

ATOM 2215 N VRL A 286 

ATOM -2216 CA VBL A 286 

ATOM 2217 C. VAL A 286 

ATOM 2218 O VAL A 2B6 

ATOM 2219 CB V34L A 286 

ftTOM 2220 CGl vai. A 286 

2m)tt 2221 CG2 VaL A 286 

ATOM 2222 N PHE A 287 

ATOM 2223 CA PHE A 287 

ATOM 2224 C PHE A 287 

ATOM 2225 O PHS A 287 

ATOM 2226 CB PHB A 287 

ATOM 2227 CG PHS A 287 

ATOM 2228" CDl PHE A 287 

ATOM 2229 CD2 PHE A 287 

ATOM 2Z30 CEl PHE A 287 

ATOM 2231 CE2 PHE A- 287 

ATOM 2232 CZ. PBE A 287 

ATOM 2233 N MiA A 288 

ATCMI '2234 CA ALA A 268 

ATOM 2235 C ALA A 288 
ATOM 2236 O AliA A 288' 
ATOM 2237 CB ALA A 288 
ATOM 223 B N LYS A 289 
ATOM 2239 CA LYS A 289 
ATOM 2240 C LYS A 289 
ATOM 2241 O LYS A 289 
ATOM 2242 CB LYS A 289 
ATOM 2243 CG LYS A 289 
ATOM 2244 CD LYS A 289 
ATOM 2245 CK LYB A 2B9 
ATOM 2246 tfZ LYS A 289 

ATOM • 2247 OXT LYS A 289 
TER 2248 LYS A 289 

HBTftTM 2249 O HOH 1 
HBTATM 2250 O HOB 2 
HKEATM 2231 O HOH 4 



22.617 -14.551 36.543 1-00 60.28 C 
23.908 -14.633 36.065 1.00 69-25 N 
22.554 -13;401 37.260 1.00 68.71 C 
24-593 -13-578 36.473 1.00 75.43 C 
23.796 -12.816 37.199. 1-00 66.08 U 
20.499 -17.349 33.427 1.00 41.70 N 
19.752 -18.534 33.050 1-00 45.86 C 
20-533 -19.778 33.469 1.00 49.53 C ^ 
21.683 -19.963 33-058 1-00 45.44 O 
19.515 -18-576 31-532 1.00 41.74 C 

18- 782 -19-827 31.028 1.00 47.91 C 
17.407 -19.BSB 31.680 1.00 45.59 C 
18.648 -19-810 29.500 1.00 48.70 C 
19.913 -20.625 34-285 1.00 48.59 » 
20.557 -21-863 34.711 1-00 53-60 C 

19- 797 -23.008 34.061 1.00 46. 7S C 
18.570 -23.061 34.109 1-00 49.33 O 

20- 531 -21.991 36-239 1.00 56,58 C 
21 302 -20.880 36.942 1-00 63.01 C 
21.254 -21.021 38.459 1-00 71.05 C 
21.853 -19.795 39.148 1.00 76.77 C 
20.993 -18.583 39-020 1.00 73.22 M 
20,525 -23.922 33,436 1.00 44-47 W 

'19-888 -25-047 32.759 1.00 53.73 C 
•20-271 -26.367 33.410 1.00 58.55 C 
21.446 -26-709 33.489 l.'OO 58.02 0 
20.283 -25.078 31.268 1.00 49-11 C 
19,618 -26.248 30.572 1.00 52,83 G 
19.872 -23.760 30.597 1,00 49-45 C 

. 19.267 -37.100 33.875 1.00 56.62 M 
19.493 -28-379 34.528 1.00 60-81 C 
19.172 -29.540 33.607 1-00 64.78 C 

18- 208 -.29,487 -32.846 1.00 64.16 O 
18.645 -28.461 35.795 1.00 58-95 C 
18.868 -27.314 36.724 1-00 61.24 C 
17.963 -26.259 36.783 1.00 56-19 C 
20.036 -27.237 37.477 1-00 62-69 C 
18.224 -25-139 37.575 1-00 53.03 C 
2C-304 -26.124 38.266 1.00 58.31 C 
X9-397 -25-073 38.314 1.00 59-07 C 
19.997 -30.583 33.666 1-00 66-33 M 

19- 795 -31.766 32-834 1.00 73.18 C 
18.428 -32.377 33-119 1.00 78.08 C 
17.960 -32.349 34-259 1-00 78.39 O 
20.887 -32.785 33.106 1.00 69.96 C 
17.794 -32,931 32-087 1-00 80.53 N 
16.476 -33.541 32.240 1.00 84.08 C 
16.535 -34-855 33.016 1.00 88.56 C 
15.585 -35.127 33-785 1.00 92-60 O 
15.830 -33-779 30,872 1-00 82.11 C 
16.538 -34.804 30.009 1-00 82.83 C 
15.739 -35.066 28.748 1.00 81.13 C 
16.362 -36.164 27,910 1.00 87.98 C 
15-562 -36.424 26.677 1-00 90,82 N 
17.519 -35.608 32.835 1.00 94,14 O 

25.862 53.829 -2.499/ 1-00 53.80 O 
31.43S 56.206 -5.661 1.00 53.53 O, 
18.815 66,€33 -12.908 1-00 43.98 O 
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PVS 



@X3I g^O 







HOH 


5 


nSTATin ^ d J 


w 


HOH 




HETATM 2254 


O 




7 








Q 
D 




%J 




Q 


HBl^fiXM 2.257 


o 






HE?A!IU 2258 


o 






SBTAI?^ 2259 


o 






HETAXM 2260 


o 






HETATM 2261 


w 


nmx 
iiwn 


x^ 


HETATK 2262 


o 




1 s; 
X3 


BEV^TM 2263 


o 


HOH 


1 A 


2264 


O 




1 "7 

Jm r 




V/ 




IB 




r% 
\J 




19 


HE7E&TM 2267 


O 






HETATK 2268 


o 






HETATM 2269 


o 


JatJxl 




HE?rA3?M. 2270 


o 


javJci 




I'MTiTL ^nK^ ^ ^ ^ 

BETATTi 


\J 




25 


HBTATH 2272 


o 






BSTAIK 2273 


o 






HfiTATM 227 « 


o 


UUn 


5R 


HKC2^39I 2275 


o 






BET%m 227o 






3D 


nBTA!I9jr 2277 


o 




11 
•>x 


BSTA1%[ 227B 


o 






HETATM 2279 


o 






HETATM 2280 


o 


JlUK 




HKTATM 22oX 


- 

o 




35 


ttETATM 2262 


o 




J / 


HBTA'B!^ 22 


o 


rLUU 




HETATM 2284 


o 


rivJrl 




BETAIM 2285 






40 


HETAHiM 2286 


o 


TT/-NTT 


ill 
%tx 


SETamM 2267 


o 




42 


HETA!rM 2298 


o 






HEXATM 2289 


o 






im-ai vm^iv o O rt 






49 


HS7XATK 2291 




XSwXX 


50 


HE^TO 2292 


Q 


ximn 




HEtCATlil 2293 


o 


jtxJXL 




QSCailM 2294 


o 






HSTATIl 2293 


V 




56 


^ n ^ 

HBTRITM 22 9o 


\J 


nun 


57 


HETATM 2297 




si\/n 






ij 


HOH 


59 




f\ 
\y 


HOH 


60 


HETAOM 2300 


o 


HOH 


61 


HETATK 2301 


o 


HOH 


62 


HETAUM 2302 


o 


HOH 


63 


HETASM 2303 


o 


HOH 


64 


SiETA'SlA 2304 


o 


HOH 


63 


HETATM 2305 


o 


HOH 


66 


BETAIH 2306 


o 


HOK 


67 


HBrarm 2307 


o 


HOH 


68 


HETAOH 2306 


. o 


HOH 


69 


HETR3M 2309 


o 


HOH 


70 


HETAXM 2310 


o 


HOH 


71 



16-291 
24.283 
21.204 
15.430 
22.243 
25.429 
23 - 048 
29,692 

9-169 
17.022 

8.769 

10- 231 
15-641 
20.551 
11.221 
13-041 
14.835 
29.546 
24.511 
21.636 . 
15.790 
20.999 

-14.534 
18.746 
25.965, 
16.482 
9.322 

11- 915 
11.044 

6-902 

21- 399 
18.329 
IB. 014 
32 -281 
19.381 
25.046 

7.104 
29,774 
36.677 
33 .317 

22- 357 
11.593 
22,448 



34.157 

23.825 

19.365 

12.803 

15.815 

21.325 

36.010 

33.165 

23.139 

56.166 

40-002 

43.238 

26.081 

14-627 

-2.472 

60.224 

48.897 

51.498 



5.583 
11.233 
17.749 
19.226 
31.410 
30,709 
15.248 ' 
19.866 
31-247 
&.03& 
7-174 
7.473 
S-720 
. 22 - 65B 
26.604 
-4.320 
-2 . 048 
-21.147 



42-141 -28.698 
45.365 -18.499 



47.805 
58.533 
40.436 
16.322 
40.2X2 
55.396 
15.732 
-0.137 
7.531 
3.742 
-1.338 
53.773 
43.718 



-19,728 
-6.980 

5.659 
14.473 

9.533 
13.144 
20.883 
41.445 
19-815 
25.922 
20.994 
-1.977 
-2.937 



1.00 64.41 O 
1.00 59.48 0 
1.00 60.83 
1,00 45.67 
1.00 50.19 
1,00 49-37 
1.00 51.13 
1.00 37.03 
1.00 61.40 
1.00 .75.27 
1.00 48.91 
1.00 47.42 
1,00 78.13 
X.OO 46.05 
1.00 52.85 
1,00 64.49 
1,00 B5.96 
1,00 47.61 
1,00 76.55 
1.00 37.40 
1.00 64.11 
1.00 47.49 
,00 59.32 



40.568 -12.177 
44.469 -19.805 
41.566 -20.577 
26-661 
32,170 
-18.2 61 
-17.946 



2-690 
-14.171 
48.530 
46,204 
37.802 
9.583 
12.959 



12.323 -25.457 
22.080 16.779 



17-068 
21.S24 
17.965 
19.5.93 
16 . 642 
23.848 



4.212 
23-695 

7.263 
-1.710 
-7.793 
-0.227 



31-052 -17.541 
5.551 -4.238 
10-472 -3.423 
6,705 -3.198 
18-934 8,523 
26.373 —11.223 
26-631 6.184 
26.466 -20-918 



16,682 
18.307 
33.036 
30.778 
21,536 
19.556 
191290 
19.831 
35.113 
36.955 
33.498 
34.986 
9.968 
9.588 
12,269 
16.255 
28.910 
27.729 
34.876 



O 
0 

O 
O 
0 

o 
o 

O 
O 

o 

O 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1.00 79-28 O 
1.00 52.16 O 
1.00 59.76 
1,00 48.37 
1,00 73.91 
1.00 49.89 
1.00 63.36 
1.00 .76.17 
1.00 62.61 
1.00 49-73 
1.00 66.60 
1,00 64.16 
1,00 61.50 
1,00 90.82 
1,00 72.60 
1.00 57.32 
1,00 47.09 
00 62.95 
00 51.71 
00 71.24 
00 69.54 
00 49.07 
1,00 71.54 
1,00 44.38 
1.00 45.41 
1.00 43.69 
1.00 68.54 
a. 00 54.90 
1.00 68.80 



1-00 64.86 
1,00 81.77 
1.00 59,36 
1.00 70.67 
l.OO 53.04 
1.00 74,30 
1.00 70.68 



O 
O 
O 
O. 
O 
O 
O 
O 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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0 


HOH • 




HETAJTM 2312 


O 


HOH 


74 


HETaaM 2313 


0 


HOH 


75 


HETATM 2314 


o 


HOH 


76 


HOTAiTM 2315 


o 


BOH 


77 


HETATM 231S 


0 


HOH 


7B 


HETAiTM 2317 


0 


HOH 


BO 


HEn?ATM 2318 


o 


HOH 


81 


HETMTff 2315 


o 


BOH 


82 


HEa>ATM 2320 


0 


HOH 


d3 


'HBTM?M 2321 


0 


HOH 


$4 


2322 


o 


HOH 


85 


HETA™ 2323 


0 


HOH 


87 


HEILA^m 2324 


o 


HOH 


88 


HETATH 23 2S 


o 


HOH 


69 


KETAOai 2326 


o 


HOH 


90 


HBTATM 2327 


o 


HOH 


91 


BETATH 2328 


o 


HOH 


92 


HC7ATM 2325 


o 


BOH 


53 


HETAZra 2330 


o 


HOH 


$4 


HETATU 2331 


o 


HOH 


55 


]HSTAim 2332 


o 


HOH 


96 


HEIAXU 2333 


o 


.BOH 


57 


BEOliA™ 2334 


o 


HOH • 


5B 


BBSATK 2335 


o 


HOH 


55 


HETAXM 2336 


o 


HOH 


100 


HETATH 2337 


o 


HOH 


101 


HETATM 2338 


o 


HOH 


102 


HETATM 2339 


o 


HOH 


103 


HETATM 2340 


0 


HOH 


104 


HETATTISl 2341 


u 


HOH 


105 


HETATM 2342 


o 


HOH 


106 


H&TATM: 2343 


o 


HOH 


107 


HETAm 2344 


o 


HOH 


108 


HETATM 2345 


o 


HOH 


105 


HETATO 2346 


o 


HOH 


110 


HETATM 2347 


o 


KOH 


111 


HETATM 2348 


o 


HOH 


112 


HETZ^rm 2345 


o 


* HOH 


113 


BETATH 2350 


o 


HOH 


114 


ESTZUm 2351 


o 


HOH 


115 


BSTATM 23 ?2 


o 


BOH 


116 


HETRTtt 23153* 


o' 


HOH 


118 


HITEATtt 2354 


o 


HOH 


115 


HETATM 2355 


o 


HOH 


122 


HETATM 2356 


0 


HOH 


123 


HETATM 23 57 


o 


HOH 


125 


HETATM 23 5S 


o 


HOH 


126 


HETATM 2355 


o 


HOH 


127 


HETATM 2360 


o 


KOH 


128 


HETATM 2361 


o 


HOH 


130 


HETATM 2362 


o 


HOH 


131 


HETATM 2363 


o 


HOH 


132 


HETATM 2364 


o 


HOH 


134 


HETATM 2365 


o 


HOH . 


135 


HETATM 2366 


o 


HOH 


136 


HETATM 2367 


o 


HOH 


137 


HSTATM 2368 


o 


HOH 


138 


HETATM 2365 


o 


HOH 


13d 



B,293 12-647 IB. 355 1.00 56.61 O 

17.106 -5.693 36-456 1.00 48.96 O 

1.311 -e.5B3 8.383 1.00 70.05 O 

26.233 40-015 4.081 1-00 64.69 O 

21,01B 35.423 0.780 1.00 63.73 O 

30.385 47.077 -5.564 1.00 47.01 O 

17.757 22.465 5.580 1.00 54.37 O 

25.847 35.446 18.635 1,00 61.83 O 

23.503 -18-248 35,163 1.00 66-46 O 

17.550 25.055 7.62S 1-00 ^5.50 O 

22.192 30.581 38.775 1.00 45-18 O 

15,724 26.758 8,865 1-00 62.11 O 

25.601 56.651 -24.045 1-00 49.54 O 

22.701 60.581 -7.832 X-00 65-08 O 

21.540 62.735 -12,104 1.00 60.23 0 

28.142 44-638 -19.542 1-00 52.86 O 

19.526 55.567 ^10.713 1,00 54.05 O 

23.841 23.097 24.364 1.00 55.20 O 

14,025 37.104 24.024 1.00 50-35 O 

28,637 30,316 16.747 1.00 47-63 O 

13,597 -12.075 32.252 1.00 47.33 O 

20.525 6.030 31-726 1,00 59.12 O 

12.215 25.254 38.142 1.00 74,46 O 

.17.582 46.166 -21-327 1.00 58.25 O 

-18.462 3.058- 17.614 1.00 74.29 O 

' 7.657 -6.217 21-068 1-00 54-31 O 

31-573 58.468 -22-566 1-00 51.37 O 

25-581 34.851 15.303 1.00 62.52 O 

5.781 4.793 26.865 1.00 52.97 O 

27.113 28,768 14.346 1-00 46-27 O 

20.934 59.591 -^4-091 1.00 63-10 O 

25.101 39.039 -6.576 1.00 SO. 34 O 

20.829 -6-366 36.888 1.00 67.77 O 

14,801 -6.395 38,213 1-00 57.81 O 

'21.412 -19-178 24.173 1.00 57.65 O 

29,742 32.206 15.564 1.00 51.50 O 

27.197 38.482 -3.772 1.00 57.43 O 

23-730 20.567 24-733 1,00 63.78 O 

15,556 50-335 -4-519 1.00 68.59 O 

10.665 -4.867 34.503 1.00 53.34 O 

6.555 17.535 26.540 1-00 72.17 O 

15,712 -29.078 24.014 1.00 55.77 O 

32.255 44.366 -7.537 1.00 62-15 0 

25.827 41.068 -0.664 1.00 57.67 O 

14-630 -27.855 26.706 1.00 65.41 O 

8.521 -18.764 25.803 1.0074.48 O 

15.155 60.045 -12.759 l.OO 63.41 O 

10.378 14-473 18.707 1.00 53.05 O 

28.187 -10.553 30.862 1-00 65.81 O 

7,837 37.705 8.662 1.00 62-54 O 

23.744 37.155 1.565 1,00 65.13 O 

13- 354 57.052 -9.380 1.00 64.16 O 
31-235 44-417 -16,467 1-00 58.05 O 
18.966 44.757 7,268 1.00 51.54 Q 
22.888 3.287 35.755 1-00 66-25 O 
10.345 29.244 10.371 1.00 53.80 O 
21.314 -8.331 20.258 l.QO 59-51 O 
38-747 55.169 -17.210 1.00 61-68 O 

14- 760 55.27i 10.174 1.00 55.52 O 
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w 




1 An 

JL ^ V 


HETATM 2371 


D 


nOH 




HETATM 2372 


O 


HOH 


J.43 


HETAXM 2373 


o 


HOH 


"} A M 


H&TAiTM 2374 


o 


HOH 


JL4D 


HBTATIf 2375 


o 


HOH 


^ A C 


HETASM 2376 


o 


HOH 


X4 / 


HETAIU' 2377 


o 


HOH 


i49 


BETATM* 2378 


o 


HGfB 




HETATM 2379 


o 


HOH 


l9l 


HETATM 2360 


o 


• HOH 


132 


HETATM 2381 


0 


HOH 


153 


HEHEA^OM 2382 


o- 


HOH 


•9 C Jl 

154 


HE^KTU 23 B 3 


o 


HOE 


ICC 


KBTAiTH 2384 


o 


HOI? 




HETA™ 23 B5 


o 


HOH 


-1 C-T 

JL3 r 


23 Bo 


o 


HOH 


IDo 


HETiWTK 23 67 


o 


HOH 




HETATM 2388 


o 


HOH 


JL b U 


HETATM 2389 


o 


HOH 




2390 


o 


HOH 


1 


HETATJI 2391 


o 


SOH 




HSTTASCM. 2392 


o 


HOH 


Xo4 


HETATM 2393 


o 


HOH 


lo5 


' HETATM 2394 


o 


HOH 


lOD 


HETATM 2395 


o 


HpH 


lo7 


SEnSUra 2396 


o 


HOH 




HBZATH 2397 


o 


HOH 


XVI 


HSTATM 239B 


o 


fiOH 




HETATfij; 2399 


o 


HOH 


X #4 


HETATM 2400 


o 


HOH 


17 5 


HETATK 2401 


o 


HOH 


1 i O 


HETATM 2402 


o 


HOH 


1 / / 


HE??AT11 2403 


o 


HOH 


^ ^7 ft 
1 /O 


HETATM 2404 


0 


HOH 


1 / y 


HE^TH 2405 


o 


MOK 


1 fi n 
la U 


HETATM 2406 


o 


HOH 


lol 


HETATM 2407 


o 


HOH 


JLa2 


"SSnnf^iA. 2406 


o 


HOB 


lo4 


HSXATSd 2409 


o 


HOH 


lc>9 


BE7EATO 2410 


o 


HOH 


lo7 


HETSXm 2411 


o 


HOH 


ISO 


fSEniMEBI 2412 


o 


HOH 




2413 


o 


<iOH 


1 Q>l 
1^4 


H£TAOm 2414 


0 


HOB 


193 


HEHMM 2415 


o 


isms 




SSTA^ 2416 


o 






HETATM 241/ 


f\ 
V 




5* 


HETATM 2418 


o 


HOH 


200 


HETMM 2419 


o 


HOH 


201 


aETAM 2420 


o 


HOH 


204 


. SEXATM 2421 


o 


HOH 


205 


HETATK 2422 


0 


SOH 


206 


HETATM 2423 


o 


HOH 


208 


HSnmi 2424 


o 


HOH 


203 


BESTA'm 2425 


o 


HOH 


210 


BETATHT 2426 


o 


,HOH 


211 


HETATDI 2427 


o 


HOB 


213 


HEVJUm 242G 


o 


HOH 


2X4 



21.711 55.591 3.512 

5.285 37.922 7.077 

24.355 15.578 30.186 

23.201 9.987 31.463 

15.111 -8/434 40.304 

34-105 49.705 -9-362 

22.545 56-730 ' 2.853 
23.888 
26.301 
29.578 

31-935 49*759 ~6.9B2 

11.771 12.964 31.927 

14.696 6.619 31.148 

33.398 69.714 -31-980 

26.460 50.9S2 0.230 

22.798 7.195 30.84B 

19.477 --6-906 18.703 
13.20B 
34.799 

12.156 -20.278 

12.064 0.618 

13.025 12.470 



1.00 78.73 
1.00 63.10 



38.804 -17.868 
66.907 -32.270 
51.924 -24.07B 



1 

1 
1 
1 
1 
1 



11.241 
15.326 
24.166 
18.532 
19.929 
18.161 
25.181 
18-136 
9.790 
39.649 

11.431 -13.326 
15.462 13.080 
10.845 -23,387 



60.522 -15.082 
47.949 -14,048 
36.293 
21-733 
18-298 
37.279 
7-083 
8.146 
28-877 
15.027 
12.208 
37.247 
37-260 
6.924 



-6.036 
30.761 
26.288 
37.307 
10.591 
19-995 
-23.987 
-3.696 
35.858 

55.783 -13.588 
32.112 



8.771 
21.236 
15-632 

9.633 

B.212 
22.544 
38.135 
13-987 

8.678 
16.248 
21.583 
18 . 608 
32.100 

8.309 
27.690 
13.069 
13.299 
29.245 
14,-879 
10.483 
11-855 
13.217 



-3-704 



15.436 
30.834 
37.430 



41.306 -18.704 
39.325 24.779 



7.268 
-4 . 659 
-23-667 



24.170 
26.095 
22.886 



52-923 -18-866 
-13.. 566 39.379 



19-753 
11-313 
37.449 
13.183 



34.818 
17.210 
-18.466 
13.886 



47.030 -11-918 
-2.904 23.865 



42-102 
56.872 
3.871 



3.955 
-6.846 
18.787 



60.023 -30.224 
-4.423 17-190 
17.296 32.627 
61-308 -30.434 



40-439 



7.822 -16-528 
23.675 20.9S5 



25.017 
22.942 
33.560 



00 68.63 
,00 64.84 
.00 70.85 
.00 66.43 
.00 70. 2B 
.00 69.84 



O 
0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0 

o 



1.00 69.82 
1.00 67-26 
1,00 72.11 
1,00 70.57 
1.00 64.86 
1.00 74.81 
1.00 59.10 
1.00 68.26 
1.00 72.82 
1,00 57.66 O 
1.00 71. S5 O 
1.00. 63-41 
1.00 59.67 
1.00 57-94 
1.00 66.37 
1.00 72.54 
1.00 80.46 O 
1.00 52.52 O 
1.00 79.89 
1,00 88.12 
1.00 83.59 
1.00 58.69 
1.00 68.04 
1.00 75.74 O 
1.00 68.92 O 
1.00 73,04 
X.OO 75.68 
1.00 69.36 O 
1.00 71-33 O 
1.00 76.42 O 
1.00 59.85 O 
1.00 73.13 O 
1.00 67-43 O 
1.00 60.86 O 
a. 00 64.17 O 
1.00 74.26 O 
1.00 71-99 O 
1.00 74-25 O 
1.00-69.55 O 
1.00 55-13 O 
1.00 78-50 O 
1.00 77.78 O 
1.00 79-77 O 
1.00 66-67 O 
1.00 60.72 O 
1,00 90.36 O 
1.00 73.09 O 
1.00 88.84 O 
1.00 85-86 O 
1.00 70.51 O 
1.00 73.68 O 



O 
O 
O 
O 

o 



o 
o 
o 
o 
o 



o 
o 
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HErraiEM 2^2^ o hqh 215 

HETATM 2430 O HOH 216 

HETftSCM 2433, O ' HOH 22D 

KETASM 2432 O HOH 221 

HETAHCM 2433 O . HOH 222 ' 

HST&TH 2434 O HOH 223 

HBTA.'CM 2435 O HOH 224 

HETMM 2436 O HOH 225 

HETATM 2437 O HOH 226 

KfETASrai 2438 O HOH 227 

HSTAUM 2439 O HOH 228 

HBtATM 2440 O HOH 229 

BEa?Al!M 2441 O HOH 231 

HETMM 2442 O HOH 233 

HBTATM 2443 O HOK 236 

HETATM 2444 O HOH 238 

HETATPa 2445 O HOH 239 

BETATM 2446 O HOH 240 

HEOaffiM 2447 O HOH 241 

BEXA^m 2448 O HOH 242 

mSTRTa 2449 O HOH 243 

HETAirM 2450 O HC^ 244 

HKTATM 2451 O fiOH 245 

HETATM 2452 O HOH . 246 

HETAM 2453 O HOH 247 

H&rA™*24S4 O HOH 249 

HETATM 2455 O HOH 250 

HEXMTH 2456 O HOH 252 

HETATM 2457 O HOH 253 

HETATM 2458 O HOH 255 

KSTATM 2459 O HOH 256 

HBTATIiJ 2460 O HOH 257 

BEPA*m 3461 O HOH 258 

HETATM 2462 O HOH 259 

HETATM 2463 O HOH 260 

HETZtfTM 2464 O HQH 261 

HBTATM 2465 O HOH 262 

HBTAm 2466 O HOH 263 

SPTATM 2467 O HOH 265 

HETATM 2468 O HOH 266 

HETAOM 2469 O HOH 267 

HETATM 2470 *0 HOH 268 

3ETaXM 2471 O HOH 270 

HETATM 2472 O . HOH 373 

HETATM 2473 O HOH 275 

HSTATM 2474 O HOH 277 

HETATM 2475 O HOH 279 

HETAim 2476 O HOH 281 

HETATM 2477 O HOH 282 

HETSim 2476 O HOH 283 

HETATM 2479 O HOH 284 

HETATM 2480 O HOH 286 

HETATM 3481 O HOH 288 

BOTATM 2482 O HOH 289 

HETATM 2483 O HpH 290 

HBTftTM 2484 O HOH 291 

UBTATH 2485 O HOH 292 

KETATfeS 2486 O HOH 294 

HETATM 2487 O HOH 295 



8 958 -13-070 31.871 1.00 66.49 O 
13.965 9.052 16,630 1.00 67-53 O 

6,596 -0.069 28.112 1.00 61.80 O 
31 239 38.557 -18.341 1.00 61-33 O 
20,515 15.336 17.249 l.DO 62.41 O 
32.487 45-347 -13-991 1-00 67-08 O 

9 634 26-343 28.605 1.00 80.33 O 
26.881 41-843 6-770 1.00 66-49 O 
21.933 62.656 ^9-449 1-00 77.20 O 
16.939 -0.959 36.266 1-00 47.64 O 

1 517 27.871 29-550 1.00 69.94 O 

25- 455 67.088 -17.467 1.00 70.28 O 
22.761 36-354 -14.024 1.00 fi7.19 O 

9.742 -18.263 29,864 1.00 71. ll 0 
9.749 -1.644 39-210 1.00 68,73 O 
18 795 37.370 -0.374 1.00 70.06 O 
28!893 -23.822 27.314 1.00 63.21 O 
20.653 54.689 -2.794 1.00 69-17 O 
32.703 57.255 -7.932 1.00 73-68 O 

26- 839 45.754 -28.862 1.00 73.66 O 
21.145 36.229 --1-718 1.00 67.47 O 
24 749 63-978 -31.459 1.00 70.06 O 
15.031 42.223 -0.424 1.00 65.72 O 
13.421 46-493 5.518 1.00 68.84 O 
31,086 37.829-20.633 1.00 67-1^ 0 
16.331 24-733 8.656 1-00 80. 7S O 
34.686 48.482 -11.577 1.00 67.41 O 
26.863 -21-667 27.711 1.00 73.87 O 
25.486 24.675 5.799 1.00 94-36 O 
19.570 -18.069 15.539 1-00 68.87 O 

7.507 24.181 27.128 1.00 75.35 O 
18 214 50.275 13.595 1.00 77-43 O 
24.259 5-598 21.754 1,00 80-04 O 
23-644 -9.401 38.458 1.00 73.87 O 
29.288 57.908 -36.191 1-00 83-70 O 
14.644 -13.020 15.667 1.00 67.62 O 
16.016 47-827 16.745 1.00 77.21 O 
19.538 -33-347 29-648 1.00 64.40 O 
2 949 33.426 13.572 1.00 75.54 O 
25.030 51.698 -23.955 1.00 72,53 O 
29,126 34-.667 -5-967 1.00 87.07 O 
21.351 0.866 18.679 1.00 31-24 O 
11.563 -28-282 33.256 1.00 88-99 O 
25 953 36.560 -14.131 1.00 68.45 O 
3.498 32-668 11.344 1.00 60.17 O 
24.261 -20-185 20-738 1.00 69.47 O 
16.935 12-111 32-241 1.00 6i-50 O 
6.985 31.018 33.495 1.00 82.04 O 
29.259 66.155 -18.386 1-00 76.82 O 
7.960 15-959 16.209 1.00 82-31 O 
10.497 -27.436 17.219 1-00 87.04 O 
26.964 63.396 -39.492 1.00 92.90 O 
24.134 68.136 -30-170 1^00 73.68 O 
• 21.035 57.596 -2.427 1.00 63-71 O 
5.098 -6.663 9.498 1-00 71.30 O 
28,355 60.022 -32.628 1.00 84.14 O 
27.829 -16.993 32.106 1.00 83 ..61 O 
25-765 53-781 -27.581 1-00 80.50 O 
24.969 -15-013 17.181 1.00 79-45 O 
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-BsrsKm 2488 o 

HETATM 2489 O 

H&^TATM 2490^ O • 

HETA.TM 2492 • O 

EETA3M 2493 O 

HETAiTM 2494 O 

HETATK 249 & O 

HETATM 2496 O 

2497 O 

HBTATH 2498 O 

HETMM 2499 O 

HETATM 2500 O 

HETATM 250X O 

HETATH 2502 O 

HETATU 2503 O 

HETATM 2504 O 

ESTASH 2505 O 

KSTA3S1 25Q6 O 

HETATM 2507 O 

HETATM 2508 O 

HETATiSI 2509 O 

HETATM 2510 O 

HETATM 2511 O 

HETaTM 25X2 O 

HETATM 2513 O 

CONECT 174 603 

COKSCT 603 174 

CONBCT 932 1341 

CONECT X341 932 

CONECT 1686 2094 

CCXKHSCT 2094 1686 

HA5TER 303 
END 



HOH 


295 


2X-804 


-31 » 840 


HOH 


297 


24-675 


41 . 475 


HQH 


298 


21-097 


-16.469 


HOH 


299 


10.492* 


1.947 


HOH 


300 


24.863 


60*577 ' 


XOH 


301 


12.022 


63.003 


HOH 


302 


29.658 


36-SOO 


HOH 


303 


28.Xa3 


35.860 


HOH 


304 


33-215 


39.854 


HOH 


305 


22.138. 


35-777 


HOH 


306 


34.662 


51-476 


HOH 


307 


40.147 


51.580 


HOH 


308 


28.423 


71-917 


HOH 


309 


3X.298 


68-573 


HOH 


310 


22.252 




HOH 


311 


26.3X2 


13.773 


HOH 


312 


24,723 


12.029 


HOH 


313 


23-465 


49.266 


QOR 


314 


25-648 


43-055 


BOH 


315 


4,653 


34.503 


HOH 


3X6 


2.456 


37-X31 


HOH 


317 


6.88X 


27.100 


HOH 


3X8 


10.082 


23.711 


HOH 


3X9 


18-524 


-28.499 


HOH* 


321 ' 


26.684 


3.0X'7 


HOH 


322 


27.178 


"5.228 



29-638 
22.470 
16.858 
39.785 
-6-394 
-25.379 
-X3-658 
-X0,762 
-9.262 
-XO-127 
-6.285 
-7.567 

-22.781 
4.586 
26.214 
25-X14 
3-646 
X2.920 
32.710 
32.175 
34-488 
13.099 
21.428 
30.7X6 
32-903 



1.00 63,37 O 
1.00 76. BX O 
X,00 76.40 O 
1.00 73.55 0 
X-00 83. X7 O 
1-00 82.86 0 
X-00 76. 8X O 
1.00 71,74 O 
.00 79. X7 O 
.00 75.26 O 
,00 73 -XO O 
.00 79.78 O 
nn 75.06 o 



1. 

X. 

1. 

X. 

1 

1,00 78.92 O 
X.OO 75.58 O 
X.OO 7X,75 
X.OO 75.67 
1.00 72.55 
1.00 71.36 
1.00 77.71 O 
X,QO 78.77 O 
1.00 80.24 
X^OQ 81.07 
1.00 79,53 
X.OO B2.34 O 
1.00 82.07 O 



O 
O 
O 
O 



o 
o 
o 



27 



6 25X2 



6 23 
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Figure 4 
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